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HETEROARYL-UREAS AND THEIR USE AS GLUCOKINASE ACTIVATORS 

FIELD OF THE INVENTION 

This invention relates to compounds that are activators of glucol<inase and thus nnay be use- 
5 ful for the management, treatment, control, or adjunct treatment of diseases, where increas- 
ing glucokinase activity is beneficiaL 

BACKGROUND OF THE INVENTION 

Diabetes is characterised by an impaired glucose metabolism manifesting itself among other 
things by an elevated blood glucose level in the diabetic patients. Underlying defects lead to 
10 a classification of diabetes into two major groups: Type 1 diabetes, or insulin demanding dia- 
betes mellitus (IDDM), which arises when patients lack iff-cells producing insulin in their pan- 
creatic glands, and type 2 diabetes, or non-insulin dependent diabetes mellitus (NIDDM), 
which occurs in patients with an impaired iff-cell function besides a range of other abnormali- 
ties. 

15 Type 1 diabetic patients are currently treated with insulin, while the majority of type 2 diabetic 
patients are treated either with sulphonylureas that stimulate ;?-cell function or with agents 
that enhance the tissue sensitivity of the patients towards insulin or with insulin. Among the 
agents applied to enhance tissue sensitivity towards insulin, metformin is a representative 
example. 

20 Even though sulphonylureas are widely used in the treatment of NIDDM this therapy is, in 
most instances, not satisfactory: In a large number of NIDDM patients sulphonylureas do not 
suffice to nonnalise blood sugar levels and the patients are, therefore, at high risk for acquir- 
ing diabetic complications. Also, many patients gradually lose the ability to respond to treat- 
ment with sulphonylureas and are thus gradually forced into insulin treatment. This shift of 

25 patients from oral hypoglycaemic agents to insulin therapy is usually ascribed to exhaustion 
of the jff-cells in NIDDM patients. 

In normal subjects as well as In diabetic subjects, the liver produces glucose in order to avoid 
hypoglycaemia. This glucose production is derived either from the release of glucose from 
glycogen stores or from gluconeogenesis, which is a de novo intracellular synthesis of glu- 
30 cose. In type 2 diabetes, however, the regulation of hepatic glucose output is poorly con- 
trolled and is increased, and may be doubled after an overnight fast. Moreover, in these pa- 
tients there exists a strong con-elation between the increased fasting plasma glucose levels 
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and the rate of hepatic glucose production. Similarly, hepatic glucose production will be in- 
creased in type 1 diabetes, if the disease is not properly controlled by insulin treatment. 
Since existing fonns of therapy of diabetes does not lead to sufficient glycaemic control and 
therefore are unsatisfactory, there is a great demand for novel therapeutic approaches. 
5 Atherosclerosis, a disease of the arteries, is recognized to be the leading cause of death in 
the United States and Western Europe. The pathological sequence leading to atherosclero- 
sis and occlusive heart disease is well known. The earliest stage in this sequence is the for- 
mation of "fatty streaks" in the carotid, coronary and cerebral arteries and in the aorta. These 
lesions are yellow in colour due to the presence of lipid deposits found principally within 

10 smooth-muscle cells and in macrophages of the intima layer of the arteries and aorta. Fur- 
ther, it is postulated that most of the cholesterol found within the fatty streaks, in turn, give 
rise to development of the "fibrous plaque", which consists of accumulated intimal smooth 
muscle cells laden with lipid and sunrounded by extra-cellular lipid, collagen, elastin and pro- 
teoglycans. The cells plus matrix form a fibrous cap that covers a deeper deposit of cell de- 

15 bris and more extracellular lipid. The lipid is primarily free and esterified cholesterol. The fi- 
brous plaque fomis slowly, and is likely in time to become calcified and necrotic, advancing 
to the "complicated lesion" which accounts for the arterial occlusion and tendency toward 
mural thrombosis and arterial muscle spasm that characterize advanced atherosclerosis. 
Epidemiological evidence has firmly established hyperiipidemia as a primary risk factor in 

20 causing cardiovascular disease (CVD) due to atherosclerosis. In recent years, leaders of the 
medical profession have placed renewed emphasis on lowering plasma cholesterol levels, 
and low density lipoprotein cholesterol in particular, as an essential step in prevention of 
CVD. The upper limits of "nomiar are now known to be significantly lower than heretofore 
appreciated. As a result, large segments of Western populations are now realized to be at 

25 particular high risk. Independent risk factors include glucose intolerance, left ventricular hy- 
pertrophy, hypertension, and being of the male sex. Cardiovascular disease is especially 
prevalent among diabetic subjects, at least in part because of the existence of multiple inde- 
pendent risk factors in this population. Successful treatment of hyperiipidemia in the general 
population, and in diabetic subjects in particular, is therefore of exceptional medical impor- 

30 tance. 

Hypertension (or high blood pressure) is a condition, which occurs in the human population 
as a secondary symptom to various other disorders such as renal artery stenosis, pheo- 
chromocytoma, or endocrine disorders. However, hypertension is also evidenced in many 
patients in whom the causative agent or disorder is unknown. While such "essential" hyper- 
35 tension is often associated with disorders such as obesity, diabetes, and hypertriglyceride- 
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mia, the relationship between these disorders has not been elucidated. Additionally, many 
patients display the symptoms of high blood pressure in the complete absence of any other 
signs of disease or disorder. 

It is known that hypertension can directly lead to heart failure, renal failure, and stroke (brain 
5 haemonrhaging). These conditions are capable of causing short-temi death in a patient. Hy- 
pertension can also contribute to the development of atherosclerosis and coronary disease. 
These conditions gradually weaken a patient and can lead to long-term death. 
The exact cause of essential hypertension is unknown, though a number of factors are be- 
lieved to contribute to the onset of the disease. Among such factors are stress, uncontrolled 
10 emotions, unregulated hormone release (the renin, angiotensin aldosterone system), exces- 
sive salt and water due to kidney malfunction, wall thickening and hypertrophy of the vascu- 
lature resulting in constricted blood vessels and genetic factors. 

The treatment of essential hypertension has been undertaken bearing the foregoing factors 
in mind. Thus a broad range of beta-blockers, vasoconstrictors, angiotensin converting en- 

15 zyme inhibitors and the like have been developed and marketed as antihypertensives. The 
treatment of hypertension utilizing these compounds has proven beneficial in the prevention 
of short-interval deaths such as heart failure, renal failure, and brain haemorrhaging. How- 
ever, the development of atherosclerosis or heart disease due to hypertension over a long 
period of time remains a problem. This implies that although high blood pressure' is being re- 

20 duced, the underlying cause of essential hypertension is not responding to this treatment. 
Hypertension has been associated with elevated blood insulin levels, a condition known as 
hyperinsuiinemia. Insulin, a peptide hormone whose primary actions are to promote glucose 
utilization, protein synthesis and the fomnation and storage of neutral lipids, also acts to pro- 
mote vascular cell growth and increase renal sodium retention, among other things. These 

25 latter functions can be accomplished without affecting glucose levels and are known causes 
of hypertension. Peripheral vasculature growth, for example, can cause constriction of pe- 
ripheral capillaries, while sodium retention increases blood volume. Thus, the lowering of in- 
sulin levels in hyperinsulinemics can prevent abnormal vascular growth and renal sodium 
retention caused by high insulin levels and thereby alleviates hypertension. 

30 Cardiac hypertrophy is a significant risk factor in the development of sudden death, myocar- 
dial infarction, and congestive heart failure. Theses cardiac events are due, at least in part, to 
increased susceptibility to myocardial injury after ischemia and reperfusion, which can occur 
in out-patient as well as perioperative settings. There is an unmet medical need to prevent or 
minimize adverse myocardial perioperative outcomes, particulariy perioperative myocardial 

35 infarction. Both non-cardiac and cardiac surgery are associated with substantial risks for 
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myocardial infarction or death. Some 7 million patients undergoing non-cardiac surgery are 
considered to be at risk, with incidences of perioperative death and serious cardiac complica- 
tions as high as 20-25% in some series. In addition, of the 400,000 patients undergoing 
coronary by-pass surgery annually, perioperative myocardial infarction is estimated to occur 
5 in 5% and death in 1-2%. There is cun'entty no drug therapy in this area, which reduces 
damage to cardiac tissue from perioperative myocardial ischemia or enhances cardiac resis- 
tance to ischemic episodes. Such a therapy is anticipated to be life-saving and reduce hospi- 
talizations, enhance quality of life and reduce overall health care costs of high risk patients. 
Obesity is a well-known risk factor for the development of many very common diseases such 

10 as atherosclerosis, hypertension, and diabetes. The incidence of obese people and thereby 
also these diseases is increasing throughout the entire industrialised worid. Except for exer- 
cise, diet and food restriction no convincing pharmacological treatment for reducing body 
weight effectively and acceptably currently exists. However, due to its indirect but important 
effect as a risk factor in mortal and common diseases it will be important to find treatment for 

1 5 obesity and/or means of appetite regulation. 

The term obesity implies an excess of adipose tissue. In this context obesity is best viewed 
as any degree of excess adiposity that imparts a health risk. The cut off between normal and 
obese individuals can only be approximated, but the health risk imparted by the obesity is 
probably a continuum with increasing adiposity. The Framingham study demonstrated that a 

20 20% excess over desirable weight clearly imparted a health risk (Mann GV N.Engl.J.Med 

291:226, 1974). In the United States a National Institutes of Health consensus panel on obe- 
sity agreed that a 20% increase in relative weight or a body mass index (BMI = body weight 
in kilograms divided by the square of the height in meters) above the 85th percentile for 
young adults constitutes a health risk. By the use of these criteria 20 to 30 percent of adult 

25 men and 30 to 40 percent of adult women in the United States are obese. (NIH, Ann Intern 
Med 103:147. 1985). 

Even mild obesity increases the risk for premature death, diabetes, hypertension, atheroscle- 
rosis, gallbladder disease, and certain types of cancer. In the industrialised western worid the 
prevalence of obesity has increased significantly in the past few decades. Because of the 
30 high prevalence of obesity and its health consequences, its prevention and treatment should 
be a high public health priority. 

When energy intake exceeds expenditure, the excess calories are stored in adipose tissue, 
and if this net positive balance is prolonged, obesity results, i.e. there are two components to 
weight balance, and an abnormality on either side (intake or expenditure) can lead to obesity. 
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The regulation of eating behaviour is incompletely understood. To some extent appetite Is 
controlled by discrete areas in the hypothalamus: a feeding centre in the ventrolateral nu- 
cleus of the hypothalamus (VLH) and a satiety centre in the ventromedial hypothalamus 
(VMH). The cerebral cortex receives positive signals from the feeding centre that stimulate 

5 eating, and the satiety centre modulates this process by sending inhibitory impulses to the 
feeding centre. Several regulatory processes may influence these hypothalamic centres. The 
satiety centre may be activated by the increases in plasma glucose and/or insulin that follow 
a meal. Meal-induced gastric distension is another possible inhibitory factor. Additionally the 
hypothalamic centres are sensitive to catecholamines, and beta-adrenergic stimulation inhit)- 

10 its eating behaviour. Ultimately, the cerebral cortex controls eating behaviour, and impulses 
from the feeding centre to the cerebral cortex are only one input. Psychological, social, and 
genetic factors also influence food intake. 

At present a variety of techniques are available to effect initial weight loss. Unfortunately, ini- 
tial weight loss is not an optimal therapeutic goal. Rather, the problem is that most obese pa- 
15 tients eventually regain their weight. An effective means to establish and/or sustain weight 
loss is the major challenge in the treatment of obesity today. 

SUMMARY OF THE INVENTION 

The present invention provides compounds of general formula (1) 



wherein the substituents are defined below, as well as further embodiments hereof described 
in the attached dependent claims. 

The present invention also provides use of the compounds of the invention for preparation of 
a medicament for the treatment of various diseases, e.g. for the treatment of type 2 diabetes. 




(1) 



20 



25 



DEFINITIONS 

In the structural formulas given herein and thn^ughout the present specification, the following 
terms have the indicated meaning: 
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The term ''optionally substituted" as used herein means that the moiety which is optionally 
substituted is either unsubstituted or substituted with one or more of the substituents speci- 
fied. When the moiety in question is substituted with more than one substituent, the substitu- 
ent may be the same or different. 
5 The term "adjacenf as used herein regards the relative positions of two atoms or variables, 
these two atoms or variables sharing a bond or one variable preceding or succeeding the 
other in a variable specification. By way of example, "atom A adjacent to atom B" means that 
the two atoms A and B share a bond. 

The temi "halogen" or "halo" means fluorine, chlorine, bromine or iodine. 
10 The term "perhalomethyl" means trifiuoromethyl, trichloromethyl, tribromomethyl, or triio- 
domethyl. 

The use of prefixes of this structure: Cx-y-alkyI, Cx.y-a!kenyl, Cx-y-alkynyl, Cx-ycycloalyl or Cx-y- 
cycloalkyl-Cx.y-alkenyl- and the like designates radical of the designated type having from x to 
y carbon atoms. 

15 The temi "alkyl" as used herein, alone or in combination, refers to a straight or branched 
chain saturated monovalent hydrocarbon radical having from one to ten carbon atoms, for 
example Ci^-alkyl or Ci^-alkyl. Typical Ci-8-alkyl groups and Ci^-alkyl groups include, but 
are not limited to e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl. 
n-pentyl, 2-methylbutyl, 3-methyibutyl, 4-methylpentyl, neopentyl, n-pentyl, n-hexyl, 1 ,2- 

20 dimethyipropyl, 2,2-dimethyIpropyl, 1 ,2,2-trimethylpropyl and the like. The term "Ci^-alkyl" as 
used herein also includes secondary Ca^-alkyl and tertiary C4^-alkyl. The tenm "Ci^-alkyr as 
used herein also includes secondary Cs^-alkyl and tertiary C4^-alkyL 
The term " alkenyl" as used herein, alone or in combination, refers to a straight or branched 
chain monovalent hydrocarbon radical containing from two to ten carbon atoms and at least 

25 one carbon-carbon double bond, for example Cg^-alkenyl or C2^-alkenyl. Typical Cs^-alkenyl 
groups and C2.6-alkenyl groups include, but are not limited to, vinyl, 1-propenyl, 2-propenyl. 
iso-propenyl, 1 ,3-butadienyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methyl-1-propenyl, 1- 
pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 3-methyl-2-butenyl, 1-hexenyl, 2-hexenyl, 3- 
hexenyl, 2,4-hexadienyl, 5-hexenyl and the like. 

30 The term "alkynyl" as used herein alone or in combination, refers to a straight or branched 
monovalent hydrocariDon radical containing from two to ten carbon atoms and at least one 
triple carbon-carbon bond, for example C2-8-alkynyl or Cz-e-alkynyl. Typical Cg^-alkynyl 
groups and Ca^-alkynyl groups include, but are not limited to, ethynyl, 1-propynyl, 2-propynyl, 
1-butynyl, 2-butynyl, 3-butynyl. 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2- 

35 hexynyl, 3-hexynyl. 5-hexynyl, 2,4-hexadiynyl and the like. 
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The term "cydoalkyl" as used herein, alone or in combination, refers to a saturated mono-, 
bK or tricarbocyclic radical having from three to twelve carbon atoms, for example C^- 
cycloalkyl. Typical Ca^-cycloalkyl groups include, but are not limited to, cyclopropyl, cyclobu- 
tyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[3.2.1]octyl. bicyclo[2.2.1]heptyl, 
norpinyl, norbonyl, norcaryl, adamantyl and the like. 

The temi "cycloalkenyr as used herein, alone or in combination, refers to an non-aromatic 
unsaturated mono-, bi-, or tricarbocyclic radical having from three to twelve carbon atoms, for 
example Ca^-cycloalkenyl. Typical Cs^-cycloalkyl groups include, but are not limited to cyclo- 
hexene, cycloheptene and cyclopentene. and the like. 

The temi "heterocyclic" or the temn "heterocyclyr as used herein, alone or in combination, 
refers to a saturated mono-, bi-, or tricarbocyclic group having three to twelve carbon atoms 
and one or two additional heteroatoms or groups selected from nitrogen, oxygen, sulphur, 
SO or SO2, for example Ca-s-heterocyclyl. Typical Ca^-heterocyclyl groups include, but are 
not limited to. tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl. tetrahydrothiopyranyl, 
1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, piperazinyl, and the like. 
The term "heterocycloalkenyl" as used herein, alone or in combination, refers to a non- 
aromatic unsaturated mono-, bi-, or tricyclic radical having from three to twelve carbon at- 
oms, and one or two additional heteroatoms or groups selected from nitrogen, oxygen, sul- 
phur, SO or SO2. for example Ca^-hetereocydoalkenyl. Typical Ca^-hetreocycloalkenyl 
groups include, but are not limited to tetrahydropyridine, azacycloheptene, 2-pyn'oline, 3- 
pyn-oline, 2-pyrazoline, imidazoline, 4H-pyran, and the like. 

The term "alkoxy" as used herein, alone or in combination, refers to the monovalent radical 
R^O-. where is alkyi as defined above, for example Ci^-alkyl giving Ci^-alkoxy. Typical 
Ci^-alkoxy groups include, but are not limited to, methoxy, ethoxy, n-propoxy, isopropoxy, 
butoxy, sec-butoxy, ferf-butoxy, pentoxy. isopentoxy, hexoxy, isohexoxy and the like. 
The term "alkylthio" as used herein, alone or in combination, refers to a straight or branched 
monovalent radical comprising an alkyI group as described above linked through a divalent 
sulphur atom having its free valence bond from the sulphur atom, for example Ci^-alkylthio. 
Typical Ci^-alkylthio groups include, but are not limited to, methylthio. ethylthio, propylthio, 
butylthio, pentylthio, hexylthio and the like. 

The term "alkoxycarbonyl" as used herein refers to the monovalent radical R^OC(O)-, where 
R^ is aikyi as described above, for example Ci^-alkoxycarbonyl. Typical Ci.8-alkoxycarbonyl 
groups include, but are not limited to, methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, 
Isopropoxycarbonyl. n-butoxycarbonyl. sec-butoxycarbonyl, tertbutoxycarbonyl, 3- 
methylbutoxycarbonyl, n-hexoxycarbonyl and the like. 
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The term "aryl" as used herein refers to a carbocydic aromatic ring radical or to a aromatic 
ring system radical. Aryl is also Intended to include the partially hydrogenated derivatives of 
the carbocyclic systems. 

The term "heteroaryl". as used herein, alone or in combination, refers to an aromatic ring 
5 radical with for Instance 5 to 7 member atoms, or to a aromatic ring system radical with for 
instance from 7 to 18 member atoms, containing one or more heteroatoms selected from ni- 
trogen, oxygen, or sulphur heteroatoms, wherein N-oxIdes and sulphur monoxides and sul- 
phur dioxides are pemnissible heteroaromatic substitutions; such as e.g. furanyl, thienyl, thio- 
phenyl, pynrolyl, imidazolyl, pyrazoiyi, triazolyl, tetrazolyl, thiazolyl, oxazolyl, Isoxazolyl, 
10 oxadlazolyl, thiadiazolyl, Isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl. quinolinyl. 
isoquinolinyl, benzofuranyl, benzothiophenyl, indolyl, and indazolyl, and the like. Heteroaryl is 
also Intended to Include the partially hydrogenated derivatives of tiie hetenacyclic systems 
enumerated bebw. 

Examples of 'aryl' and "heteroaryl" includes, but are not limited to phenyl, biphenyl, indene, 

15 fluorene, naphthyl (1-naphthyl. 2-naphthyl), anthracene (1-anthracenyl, 2-anthracenyl, 3- 
anthracenyl), tiiiophene (2-tiiienyl, 3-thienyl), furyl (2-furyl, 3-furyl), indolyl, oxadiazolyl, 
isoxazolyl, thiadiazolyl, oxatriazolyl, tiiiatriazolyl, quinazolin, fluorenyl, xanthenyl, isoindanyl, 
benzhydryl, acridinyl, thiazolyl, pyn-olyl (1-pyn-olyl, 2-pyrrolyl, 3-pyrrolyl), pyrazoiyi (1- 
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl), imidazolyl (1 -imidazolyl, 2-imldazolyl, 4- 

20 imidazolyl, 5-imidazoIyl), triazolyl (1 ,2.3-triazol-1-yl, 1 ,2,3-triazol-4-yl 1 ,2,3-triazol-5-yl, 1 ,2,4- 
triazol-3-yl, 1,2,4-triazol-5-yl), oxazolyl (2-oxazolyl, 4-oxazoIyl, 5-oxazolyl), isooxazolyl 
(isooxazo-3-yl, isooxazo-4-yl, isooxaz-5-yl), isothiazolyl (isothiazo-3-yl, isothiazo-4-yl, 
isothiaz-5-yl) thiazolyl (2-thiazolyl, 4-ttiiazolyl, 5-thiazolyl). pyridyl (2-pyridyl, 3-pyridyl, 4- 
pyridyl), pyrimidinyl (2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl, 6-pyrimidinyl), pyrazinyl, pyri- 

25 dazinyl (3- pyridazinyl, 4-pyridazinyl, 5-pyridazinyl), quinolyl (2-quinolyl, 3-quinolyl, 4-quinolyl, 
5-quinolyl, 6-quinolyl, 7-quinolyl, 8-quinolyl), isoquinolyl (1-lsoquinolyl, 3-isoquinolyl, 4- 
isoquinolyl, 5-isoquinolyl, 6-isoquinolyl, 7-isoquinolyl, 8-isoquinolyl), benzo[b]furanyl (2- 
benzo[b]furanyl. 3-benzo[b]furanyl, 4-benzo[b]furanyl, 5-benzo[b]furanyl, 6-benzo[b]furanyl, 
7-benzo[b]furanyl), 2,3-dihydro-benzo[b]furanyl (2-{2,3-dihydro-benzo[b]furanyl), 3-(2,3- 

30 dihydro-benzo[b]furanyl), 4-(2,3-dihydro-benzo[b]furanyl), 5-(2,3-dihydro-benzoIblfuranyl), 6- 
(2,3-dihydro-benzo[b]furanyl), 7-(2,3-dihydro-benzo[b]furanyl)), benzo[b]thiophenyl 
(benzo[b]ttiiophen-2-yl, benzo[b]thiophen-3-yl, benzo[b]thiophen-4-yl, benzo[b]thiophen-5-yl, 
benzo[b]thiophen-6-yl, benzo[b]thiophen-7-yl), 2,3-dihydro-benzo[b]thiophenyl (2,3-dihydro- 
benzo[b]thlophen-2-yl, 2,3-dihydro-benzo[b]thiophen-3-yl, 2,3-dihydro-benzo[b]thiophen-4-yl. 

35 2,3-dihydro-benzo[b]tiiiophen-5-yl, 2,3-dihydro-benzo[blthiophen-6-yl, 2,3-dihydro- 
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ben2o[b]thiophen-7-yl), indolyl (l-indolyl, 2-indolyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl, 7- 
indolyl). indazole (l-indazolyl, 3-indazolyl, 4-indazolyl. S-indazolyl, 6-indazolyl, 7-indazolyl), 
benzimidazolyl (1-benzimidazolyl, 2-benzimidazolyl, 4-benzimidazolyl, 5-benzimidazolyl, 6- 
benzimidazolyl, 7-benzimidazolyl. 8-benzimidazolyl), benzoxazolyl (2-benzoxazolyl, 3- 
5 benzoxazolyl, 4-benzoxa2olyl, 5-benzoxazolyl, 6-benzoxazoly!. 7-benzoxazolyl), benzothia- 
zolyl (2-benzothiazolyl, 4-benzothiazolyl, 5-benzothiazolyl, 6-benzothiazolyl. 7- 
benzothiazolyl), carbazolyl (1-carbazolyl, 2-carbazoly1, 3-carbazolyl, 4-carbazolyl), 5H- 
dibenz[b.f]azepine (5H-dibenz[b,f]azepin-1-yl, 5H-dibenz[b,f]azepine-'2-yl, 5H- 
dibenz[b,f]azepine-3-yl. 5H-dibenz[b,f]azepine-4-yl, 5H-dibenz[b,f]azepine-5-yl), 10,11- 

10 dihydro-5H-dibenz[b,f]azepine (10,1 1-dihydro-5H-dibenz[b,f]azepine-1-yI, 10,1 1-dihydro-5H- 
dibenz[b.flazepine-2-yl, 10,1 1-dihydro-5H-dibenz[b,fIazepine-3-yl, 10,1 1-dihydro-5H- 
dibenz[b,f]azepine-4-yl, 10,11-dihydro-5H-dibenz[b,f]azepine-5-yl), benzo[1 ,3]dioxole (2- 
benzo[1.3]dioxole, 4-benzo[1,3]dioxole, 5-benzo[1.3]dioxole, 6-benzo[1 ,3]dioxole, 7- 
benzo[1,3]dioxole), purinyl, and tetrazolyl (5-tetrazolyl, N-tetrazolyl). 

15 The present invention also relates to partly or fully saturated analogues of the ring systems 
mentioned above. 

When two or more of the above defined ternis are used in combination, such as in aryl-alkyi, 
heteroaryl-alkyi, cyc!oalkyl-Ci^-alkyl and the like, it is to be understood that the first men- 
tioned radical is a substituent on the latter mentioned radical, where the point of substitution, 
20 i.e. the point of attachment to another part of the molecule, is on the latter of the radicals, for 
example 




cycloalkyl-alkyi- : , and 

r 

aryl-alkoxy- : 

25 The term "fused arylcycloalkyr', as used herein, refers to an aryl group, as defined above, 
fused to a cycloalkyi group, as defined above and having the indicated number of carbon at- 
oms, the aryl and cycloalkyi groups having two atoms in common, and wherein the cycloalkyi 
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group is the point of substitution. Examples of "fused arylcycloaijcyl" used herein include 1- 
indanyl. 2-indanyl, 1-(1,2,3,4-tetrahydronaphthyl), 



, and the like. 




The tenri "fused heteroarylcycloalkyr, as used herein, refers to a heteroaryl group, as de- 
fined above, fused to a cycloalkyi group, as defined above and having the indicated number 
of carbon atoms, the aryl and cycloalkyi groups having two atoms in common, and wherein 
the cycloalkyi group Is the point of substitution. Examples of fused heteroarylcycloalkyi used 
herein include 6,7-dihydro-5H-(yclopenta[b]pyridine, 5,6,7,8-tetrahydroquinoline, 5,6.7,8- 
tetrahydrisoquinoline, 5,6,7,8-tetrahydroquinazoline and the like 
The term "alkylsulfanyl", as used herein, refers to the group R^S-, where is alkyl as de- 
scribed above. 

The term "alkylsulfenyl", as used herein, refers to the group R^S(O)-, where R® is alkyl as de- 
scribed above. 

The term "alkylsulfonyl", as used herein, refers to the group R^SOa-, where R^ Is alkyl as de- 
scribed above. 

The term "alkylsulfamoyr, as used herein, refers to the group R^NHSOa-, where R^ is alkyl as 
described above. 

The term "dialkylsulfamoyi", as used herein, refers to the group R^R^'NSOa-. where R^ and R*" 
are alkyl as described above. 

The term "alkylsulfinamoyi", as used herein, refers to the group R^NHSO-, where R^ is alkyl 
as described above. 

The term "dialkylsulfinamoyr, as used herein, refers to the group R^R^NSO-. where R^ and 
R^'are alkyl as described above. 

The temr) "alkylamino", as used herein, refers to the group R^NH-, where R^ is alkyl as de- 
scribed above. 

The temn "acyl", as used herein, refers to the group R^C(O)-, where R^ Is alkyl, alkenyl, al- 
kynyl, cycloalkyi, cycloalkenyl. or heterocyclyl as described above. 
The temi "heteroaryloxy" as used herein, alone or in combination, refers to the monovalent 
radical R^O-, where R^ is heteroaryl as defined above. 

The term "aryloxycarbonyl", as used herein, refers to the group R^-0-C(0)-, where R^ is aryl 
as described above. * 
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The term "acyloxy", as used herein, refers to the group R^C(0)0, where is alkyi, alkenyl, 

alkynyl, cycloalkyi, cycloalkenyl, or heterocyclyl as described above. 

The term "aryloxy", as used herein refers to the group where R^ is aryl as described 

above. 

5 The temi "aroyloxy", as used herein, refers to the group R^C(0)0-, where R^ is aryl as de- 
scribed above. 

The temi "heteroaroyloxy", as used herein, refers to the group R®C(0)0-, where R^ is het- 
eroaryl as described above. 

Whenever the terms "alkyi". "cycloalkyi", "aryl", "heteroaryl" or the like or either of their prefix 
10 roots appear In a name of a substituent (e.g. arylalkoxyaryloxy) they shall be interpreted as 

including those limitations given above for "alkyI" and "aryl". 

As used herein, the term "oxo" shall refer to the substituent =0. 

As used herein, the term "mercapto" shall refer to the substituent -SH. 

As used herein, the term "carboxy" shall refer to the substituent -C(0)OH. 
15 As used herein, the tenn "cyano" shall refer to the substituent -CN, 

As used herein, the term "nitro" shall refer to the substituent -NO2. 

As used herein, the term "aminosulfonyr shall refer to the substituent -SO2NH2. 

As used herein, the term "sulfanyl" shall refer to the substituent -S-. 

As used herein, the tenn "sulfenyl" shall refer to the substituent -S(0)-. 
20 As used herein, the tenm "sulfonyl" shall refer to the substituent -S(0)2-. 

As used herein, the temri "direct bond", where part of a structural variable specification, refers 

to the direct joining of the substituents flanking (preceding and succeeding) the variable 

taken as a "direct bond". 

The term "lower", as used herein, refers to an group having between one and six carbons, 
25 and may be indicated with the prefix Cx-e-. Lower alkyI may thus be indicated as Ci^-alkyl, 
while lower alkylene may be indicated as Ca^-alkylene. 

A radical such as Cx-y-cycloalkyl-Ca4)-alkenyl shall designate that the radical's point of at- 
tachment is in part of the radical mentioned last. 

As used herein, the term "optionally" means that tine subsequently described event(s) may or 
30 may not occur, and includes both event{s) which occur and events that do not occur. 

As used herein, the tenm "substituted" refers to substitution with the named substituent or 
substituents, multiple degrees of substitution being allowed unless otherwise stated. 
As used herein, the term "attached" or (e.g. -C(0)R" which indicates the carbonyl at- 
tachment point to the scaffold) signifies a stable covalent bond. 
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fi^ used herein, the terms "contain" or "containing" can refer to in-line substitutions at any 
position along the above defined alkyi, alkenyl, alkynyl or cycloalkyi subsUtuents with one or 
more of any of O, S. SO, SO2, N, or N-alkyI, including, for example, -CH2-O-CH2-, -CHg-SOr 
CHr. -CHrNH-CHa and so forth. 

Certain of the above defined terms may occur more than once in the structural formulae, and 
upon such occurrence each term shall be defined independently of the other. 
As used herein, the temn "solvate" is a complex of variable stoichiometry fonmed by a solute 
(in this invention, a compound of fomnula (I)) and a solvent. Such solvents for the purpose of 
the present invention may not interfere with the biological activity of the solute. Solvents may 
be, by way of example, water, ethanol, or acetic acid. 

As used herein, the term "biohydrolyzable ester" is an ester of a drug substance (in this In- 
vention, a compound of fomiula (I) ) which either a) does not Interfere with the biological ac- 
tivity of the parent substance but confers on that substance advantageous properties in vivo 
such as duration of action, onset of action, and the like, or b) is biologically inactive but is 
readily converted in vivo by the subject to the biologically active principle. The advantage is 
that, for example, the biohydrolyzable ester Is orally absorbed from the gut and is trans- 
formed to (I) in plasma. Many examples of such are known in the art and include by way of 
example lower alkyI esters (e.g.. Cm), lower acyloxyalkyi esters, lower alkoxyacyloxyalkyi 
esters, alkoxyacyloxy esters, alkyI acylamino alkyI esters, and choline esters. 
As used herein, the temri "biohydrolyzable amide" Is an amide of a drug substance (in this 
invention, a compound of general formula (I)) which either a) does not interfere with the bio- 
logical activity of the parent substance but confers on that substance advantageous proper- 
ties in vivo such as duration of action, onset of action, and the like, or b) is biologically Inac- 
tive but is readily converted in vivo by the subject to the biologically active principle. The ad- 
vantage is that, for example, the biohydrolyzable amide is orally absorbed from the gut and is 
transfomried to (I) in plasma. Many examples of such are known in the art and include byway 
of example lower alkyI amides, a-amino acid amides, alkoxyacyl amides, and alkylaminoal- 
kylcarbonyl amides. 

As used herein, the term "prodrug" includes biohydrolyzable amides and biohydrolyzable es- 
ters and also encompasses a) compounds in which the biohydrolyzable functionality In such 
a prodrug is encompassed in the compound of formula (I) and b) compounds which may be 
oxidized or reduced biologically at a given functional group to yield drug substances of for- 
mula (I). Examples of these functional groups include, but are not limited to, 1,4- 
dihydropyridine, N-alkylcart5onyl-1,4-dihydropyridine, 1,4-cyclohexadlene. tert-butyl. and the 
like. 
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The term "pharmacologically effective amount" or shall mean that amount of a drug or phar- 
maceutical agent that will elicit the biological or medical response of a tissue, animal or hu- 
man that is being sought by a researcher or clinician. This amount can be a therapeutically 
effective amount. The term "therapeutically effective amount" shall mean that amount of a 
5 drug or pharmaceutical agent that will elicit the therapeutic response of an animal or human 
that is being sought. 

The term "treatment" and "treating'' as used herein means the management and care of a 
patient for the purpose of combating a disease, disorder or condition. The term is intended to 
include the full spectrum of treatments for a given disorder from which the patient is suffering, 
10 such as the delaying of the progression of the disease, disorder or condition, the alleviation 
or relief of symptoms and complications, the prevention of the disease and/or the cure or 
elimination of the disease, disorder or condition. The patient to be treated is preferably a 
mammal, in particular a human being. 

DESCRIPTION OF THE INVENTION 

15 

The present invention provides compounds of general formula (I) 




wherein is Ca^-cycloalkyl, Ca^-heterocyclyl, or fused aryl-Ca^-cycloalkyl, each of which is 
20 optionally substituted with one or more substituents R^, R"*, R^and R^; 

R^ is C^-cycloalkyl. Ca-s-heterocyclyl. or fused aryl-Ca^-cycloalkyl, each of which is optionally 

substituted with one or more substituents R^, R^^and R^, and 

A Is heteroaryl, optionally substituted with one or more substituents R^, R® or R^, and 

25 R^ R"*, R^ R^ R^, R^^and R^ are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, carboxy. -CF3; or 

• Ci^-alkyl, C2^-alkeny1, Cz^-alkynyl, Cs^-cycloalkyl, Ca^-cycloalkyl-Ci^-alkyl, aryl, 
aryl-Ci^lkyl, heteroaryl-Ci^-alkyl, Ci^-alkoxy. C3^-cycloalkyl-Ci^-alkoxy, aryl-Ci^- 

30 alkoxy, heteroaryl. heteroaryl-Ci-e-alkoxy, aryloxy, heteroaryloxy, Ci^-alkylthio, aryl- 
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thio, heteroarylthio, aryl-Ci^-alkylthio, heteroaryl-Ci^-aIkylthio. Ci^-alkylsulfonyl. 
alkylsulfenyl, arylsulfonyl, heteroarylsulfonyl. acyl, CW-cycloalkyl-Ci^-alkylthio, 
-C(0)-0-Ci^-alkyl, Ci^-alkoxy-Ci^-alkyl. Ci^-alkylthio-Ci^-alkyl, carboxy-Ci^- 
alkyloxy, aroyi, heteroaroyi, amino-Ci^-alkyl. Ci^-alkylamino-Ci.6-alkyl. di-(Ci^- 
5 alkyl)amino-Ci-e-alkyl, Ci^-alkylsuffamoyl, di(Ci^-alkyl)sulfamoyl, Ci^-alky!sulfinamoyl 

or di(Ci^"alkyl)sutfinamoyl each of which is optionally substituted with one or more 
substituents independently selected from R^^; or 
— C(O^NR^'R^^ -Ci^-alkyI-C(0)-NR^'R'^ or 

• two substituents selected from R^, R\ R^and R® or R^°, R^^and R^ attached to 
10 the same or adjacent atoms together form a radical -0-{CH2)i.rO-; 

R^° and R^^ independently represent hydrogen, Ci^-alkyl, -C(0)-Ci.6-alkyl, carboxy-Ci^alkyl, 
-C(0)-Ci^-aIkyl-C(0)OH, -S(0)2CH3, or aryl; 

R^^ is halogen, cyano, hydroxy, carboxy, -CF3, Ci^-alkyl, -S(0)2CH3, or -S(0)2NH2; 

15 R^^ and R^"^ are independently selected from the group consisting of hydrogen, Ci-6-alkyl, hy- 
droxy-Ci^-alkyl, carboxy-Ci.6-alkyl, aryl, or heteroaryl, each of which is optionally substituted 
with one or more substituents independently selected from R^^; or R^^and R^"* together with 
the nitrogen to which they are attached form a heterocycle such as piperazine, ho- 
mopiperazine or morpholine; 

20 R^^ is halogen, cyano, hydroxy, carboxy, -CF3, Ci^-alkyl, -S{0)2CH3, or -S(0)2NH2; 

A is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R^, R^ and R^; 

25 R^, R® and R^ are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

• Ci.6-alkyl, C2^-alkenyl, C2^-a!kynyl, Ci^-alkoxy, Ci^-alkylthio, Ci.6-alkylamino, 
aikylsulfonyl, Ci^-alkylsulfenyl, -C(0)-0-Ci^-alkyl, -C(0)-Ci^-alkyl. 
-Ci^-alkyl-C{0)-0-Ci^-alkyl, -Ci-6-atkyl-0-C(0)-Ci^-aikyl, -NH-C(0)-Ci_6"alkyl, 

30 -Ci^-alkoxy-Ci^-alkyl, -Ci^-aIkyl-S-Ci^-alkyl, carboxy-Ci^-alkyl, or hydroxy-Ci^-alkyI, 

each of which is optionally substituted with one or more substituents independently 
selected from R^®; or 

• aryl, heteroaryl, aryl-Ci^alkyI, heteroaryl-Ci^e-alkyl, aryl-Ci^-alkoxy, heteroaryl-Ci^ 
alkoxy, aryl-Ci.6-alkylthio, heteroaryl-Ci^-alkylthio. heteroaryl-thio-Ci^-alkyl, aryloxy, 

35 heteroaryloxy, arylthio, heteroarylthio, arylsulfonyl, heteroarylsulfonyl, aryl-Ci^- 
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alkylamino. each of which is optionally substituted on the aryl or heteroaryl part with 
one or more substituents independently selected from R"; or 
•CM-cycloalkyI, Ca<-(ycloalkenyl, Ca^-cycloalkyl-Ci^-alkyl, Ca^Kycloalkenyl-Ci^ 
alkyl. Ca^-cydoalkyl-Ci^alkoxy, Cs^ycloalkyl-Ci^-alkylthio, each of which is option- 
5 ally substituted on the (ydoalkyl part with one or nwre substituents independently se- 

lected from R^*; or 

._NR«R«». -C^-alkyl-NR^'R^. -C-e-alkyl-S-R^. -Ci^alkyl-S(0)-R2\ -Ci^-alkyl- 
S(0)2-R^ wherein each alkyl part nray be substituted with one or more substituents 
independently selected from R^; or 
10 • -C(0)NR"R^, -Ct^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 

stituents independently selected from R"; or 

two of R^ R' and R® can be taken together to fomn a C2^Ikytene bridge; 

15 R**. R", and R^* are independently "d^lkyl, halogen, nitro, cyano, hydroxy, carboxy, -CF3, 
carboxy-Ci^-alkyi, hydroxy-Ci^-alkyl, -Ci^alkyl-C(0)-0-Ci4-alkyl, -C(0)-0-Ci^-alkyl, 
-S(0)2CH3.or-S(0)2NH2; 

R^'and R" independently represent hydrogen, Ci^alkyl, hydroxy-Ci^-alkyl, cart)oxy-Ci^- 
20 alkyl, aryl, heteroaryl or R'' and R^' together with the nitrogen to which they are attached 
fomn a heterocycie such as piperazlne, homopiperazine or morpholine; 

R^ is selected from 

• Ci^-alkyl, carboxy-Ci^-alkyl, Ci^ralkylamino-Ci^ralkyl or hydroxy-Ci^alkyl; or 
25 • aryl, heteroaryl, aryl-Ci^-alkyl, or heteroaryl-Ci^lkyl, wherein the aryl or heteroaryl 

part is optionally substituted vi«h one or more substituents independently selected 
from R^; or 

•C34-cycloaikyl. CM-cycloalkenyl, Ca^-cydoalkyl-Ci^-alkyl, Ca-s-cycloalkenyl-Ci^ 
alkyl. 

30 R^ and R^ are independently selected from hydrogen and Ci^-alkyl. 

R^* is halogen, nitro, cyano, hydroxy, cartx>xy. -CF3, Ci^lkyl, hydroxy-Ci^lkyl, or cartroxy- 
Ci-6-alkyl. 

r2s and R^ are Independently Ci^alkyl, halogen, nitro. cyano, hydroxy, cartx)xy, -CF3. 
-S(0)2CH3.or-S(0)2NH2 
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as well as any salt hereof with a pharmaceutically acceptable acid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric fomns. 

In another embodiment is Ca^-cycloalkyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahy- 
5 drothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl. 1,3-dioxanyl, piperidyl, pyr- 
rolidinyl, morpholinyl, or piperazinyl, each of which is optionally substituted with one or more 
substituents R^, R^ R^and R^ 

In another embodiment R^ is cyclopropyl, cyclobutyl, cydopentyl. cyclohexyl, cyclohexenyl, 
cycloheptyl, cycloheptenyl, cyclooctyl, bicyclo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl, 
10 norbonyl, norcaryl, adamantyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahy- 
dropyranyl. tetrahydrothiopyranyl, 1,4-dioxanyl, 1 ,3<lioxanyl, piperidyl, pynrolidinyl, mor- 
pholinyl, or piperazinyl, each of which is optionally substituted with one or more substituents 
R^ R^ R^and R^ 

In another embodiment R^ is cyclopropyl, cyclobutyl, cydopentyl, cyclohexyl, bicy- 
15 do[3.2.1]octyl, bicyclo[2.2.1]heptyl, adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pynrolidinyl, morpholinyl, or piperazinyl, each of 
which is optionally substituted with one or more substituents R^, R"*, R^and R®. 
In another embodiment R^ is cydopentyl, cyclohexyl, bicydo[2.2.1]heptyl, tetrahydrofuryl, 
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyn-olidinyl, morpholinyl, 
20 or piperazinyl. each of which is optionally substituted with one or more substituents R^, R"^, R^ 
and Rl 

In another embodiment R^ is selected from 




In another embodiment R^ is selected from 




In another embodiment R^ is selected from 
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In another embodiment is CM-cycloallcyl, tetrahydrofuryl. tetrahydrothiofuryl, tetrahy- 
drothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1 ,3-dioxanyl, piperidyl, pyr- 
rolidinyl. morpliolinyl. or piperazinyl, each of which is optionally substituted with one or more 
substituents R*'. R^and R". 

5 In another embodiment R^ is cydopropyl, cyclobutyl. cydopentyl, cyclohexyl, cyclohexenyl. 
cydoheptyl. cycloheptenyl. cydooclyl. bicyclo[3.2.1]octyl. bicyclo[2.2.1]heptyl. norpinyl, 
norbonyl, norcaryl. adamantyl. tetrahydrofuryl. tetrahydrothiofuryl, tetrahydrothienyl. tetrahy- 
dropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl. 1 ,3-dioxanyl, piperidyl, pyrrolidlnyl, mor- 
pholinyl, or piperazinyl, each of which is optionally substituted with one or more substituents 

10 R*',R^\R^andR^. 

In another embodiment R^ is cydopropyl, cydobutyl, cydopentyl, cydohexyl, bicy- 
do[3.2.11octyl, bicydo[2.2.1]heptyl, adamantyl. tetrahydrofuryl. tetrahydrothienyl, tetrahydro- 
pyranyl. tetrahydrothiopyranyl, piperidyl, pynrolidinyl, morpholinyl, or piperazinyl. each of 
which is optionally substituted with one or more substituents R^°, R^^and R^. 

15 In another embodiment R^ is cydopentyl. cyclohexyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, 
tetrahydrothienyl, tetrahydropyranyl. tetrahydrothiopyranyl. piperidyl, pyrrolidinyl. morpholinyl, 
or piperazinyl, each of which is optionally substituted with one or more substituents R^, 
R^and R^. 

In another embodiment R^ is selected from 




In another embodiment R^ is selected from 




In another embodiment R^ is selected from 




25 In another embodiment R^ and are both cydohexyl. 

In another embodiment R^ R*, R^ R^ R^. R'\ R^'and R^ are independently selected from 
the group consisting of 

• halogen, cyano, hydroxy, carboxy, -CF3; or 
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• Ci^-alkyl. Cz^-alkenyl, Cwrcydoalkyl, Cs^cloalkyl-Ci^-alkyl. aryl, aryl-Ci^-alkyl, 
Ci^-alkoxy, (Wcycloalkyl-Ci^alkoxy, aryl-Ci^-alkoxy, Ci^-alkylthio, arylthio, Ci^- 
alkylsulfonyl, Ci^-alkyl-carbonyl, -C(0)-0-Ci^alkyl, each of which is optionally substi- 
tuted with one or more substituents Independently selected from R^^; or 
5 •-C(0)-NR"R^*, -Ci^alkyl-CPVNR'^R'"; or 

two substituents selected firom R^ R*. R^and R® or R^, R^and R^ attached to the 

same or adjacent atoms together fonm a radical -0-(CH2)i.3-0-. 

In another embodiment R^ R\ R^ R^ R^, R^and R^ are independently selected Irom 
the group consisting of halogen, -CF3, methyl, ethyl, propyl, isopropyl, butyl, ferf-butyi, cyclo- 
10 propyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, 
ethoxy, phenylthio, methylsulfonyl, ethylsulfonyl, methylcarbonyl, ethylcarbonyl, 
-C(0)-0-CH3, -C(0)-0-CH2CH3, each of which is optionally substituted with one or more 
substituents Independently selected from R^^ or 

two substituents selected from R^, R", R^and R^ or R^, R^and R^ attached to the 
1 5 same or adjacent atoms together form a radical -0-(CH2)i^-0-. 

In anottier embodiment R^ R*. R^. R^. R^, R^\ F^and R^ are independently selected from 

tiie group consisting of F, CI, -CF3, methyl, ethyl, propyl, isopropyl. butyl, or ferf-butyl; or 

two substituents selected from R^ R^ R^and R® or R^, R^^and R^ attached to tiie 

same or adjacent atoms together form a radical -0-(CH2)i^-0-. 
20 In anotiier embodiment R^° and R" independently represent hydrogen, methyl, ethyl, propyl, 

-C(0)-CH3, -C(0)-CH2CH3. -CH2C(0)0H. -CHsCHzCCOPH. -C(0)-CH?-C(0)OH. 

-C(0)-CH2CHz-C(0)0H, -S(0)2CH3, or phenyl. 

In anotiier embodiment R^" and R^' independently represent hydrogen, methyl, ethyl. 
-C(0)-CH3, -CH2C(0)OH, -C(0)-CH2-C(0)0H, -S(0)2CH3, or phenyl. 
25 In anotiier embodiment R^° and R" independentiy represent hydrogen, methyl, etiiyl, or 
phenyl. 

In another embodiment R^^ is halogen, cyano, hydroxy, carboxy, -CF3, or Ci.e-alkyl. 
In anotiier embodiment R^^ is halogen, cyano, hydroxy, carboxy, -CF3, metiiyl, etiiyl or pro- 
pyl. 

30 In another embodiment R" and R^" are independentiy selected from the group consisting of 
hydrogen, C,.6-alkyl, hydroxy-Ci.6-alkyl, carboxy-Ci.6-alkyl, phenyl, or naphtyl, each of which 
is optionally substituted witii one or more substituents independently selected from R^^; or 
R"and R^" together with tiie nitrogen to which tiiey are attached fomi a heterocycle such as 
piperazlne, homopiperazlne or morpholine. 
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In another embodiment R^^ and R^"* are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, hydroxy-methyl, hydroxy-ethyl, carboxy-methyl, carboxy- 
ethyl, phenyl, or naphtyl, each of which is optionally substituted with one or more substituents 
independently selected from R^^; or R^^and R^"^ together with the nitrogen to which they are 
attached fonn a heterocycle such as piperazine, homopiperazine or morpholine. 
In another embodiment R^^ and R^"* are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, or phenyl, each of which is optionally substituted with one or 
more substituents independently selected from R**^. 

In another embodiment R^^ is halogen, cyano, hydroxy, carboxy, -CF3. methyl, ethyl, or pro- 
pyl. 

In another embodiment R^^ is halogen, hydroxy, carboxy, -CF3. methyl, or ethyl. 
In another embodiment A is thiazolyl, thiadiazolyl, pyrazinyl or 4,5,6,7- 
tetrahydrobenzothiazoiyi optionally substituted with one or more substituents independently 
selected from R^, R® and R®. 
In another embodiment A is 



In another embodiment A is thiazolyl or thiadiazolyl optionally substituted with one or more 
substituents independently selected from R^ R® and Rl 

In another embodiment A Is thiazolyl. 1,2,4-thiadiazolyl. or 1,3,4-thiadiazolyl, optionally sub- 
stituted with one or more substituents independently selected from R^, R® and R®. 
In another embodiment A is 



In another embodiment R^, R® and R® are Independently selected from 
•halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

• Ci.6-alkyl, Ca^-alkenyl. Ci^-alkoxy, Ci^-alkylthio, Ci^-alkylamino, Ci^-alkylsulfonyl, 
Ci^-alkylsulfenyl, -C(0)-0-Ci^-alkyl, -C(0)-Ci^-alkyl, -Ci^-alkyl-C(0)-0-C,^-alkyl, 
-Ci.6-alkyl-0-C(0)-Ci^-alkyl.-NH-C(0)^Ci^-alkyl. -Ci^-alkoxy-Ci^-alkyl, 
-Ci^-alkyl-S-Ci^-alkyl, Cs^-cycloalkyl-Ci^-alkyl, Ca^-cycloalkyl-CLg-alkoxy, 63^- 
cycloalkyl-Ci^-alkylthio each of which is optionally substituted with one or more sub- 
stituents independently selected from R^®; or 
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•aryl, heteroaryl, aryl-Ci^-alkyl, heteroaryl-Ci^alkyl, aryl-Ci^-^lkoxy, heteroaryl-Ci.6- 
alkoxy, aryloxy, heteroaryloxy, heteroarylthio, each of which is optionally substituted 
on the aryl or heteroaryl part with one or more substituents independently selected 
from R^^; or 

5 • CWcycloalkyI, Ca^-cycloalkenyl, Ca^-cycloalkyl-Ci^-alkyl. Ca^-cycloalkenyl-Ci^- 

alkyl, each of which is optionally substituted on the cycioalkyi part with one or more 
substituents independently selected from R^^; or 

— NR^'R^. -Ci^alkyl-NR^^R'^ •Ci^alkyl-S-R'\ -Ci^-alkyl-S(0)-R^\ -Ci^-alkyl- 
S(0)2-R^ wherein each alkyi part may be substituted with one or more substituents 

1 0 independently selected from R^^; or 

•-C(0)NR^R^, -Ci^alkyl-C(0)NR^R^^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 
two of R^. R* and R^ can be taken together to fonm a Ca-s-alkylene bridge. 
In another embodiment R'', R* and R® are independently selected from 

15 • halogen, carboxy, cyano. or -CF3; or 

•Ci^-alkyl, Cz^-alkenyl, Ci^-alkoxy, Ci^alkylthio. Ci^alkylsulfonyl, "C(0)-0-Ci^- 
alkyl. -C(0)-Ci^-alkyl, "Ci^-alkyl-C(0)-0-Ci^-alkyl, -Ci^-alkyl-0-C(0)-Ci^-alkyl, 
-Ci^-alkoxy-Ci^-alkyl, Ca^-cycloalkyl-Ci^-alkyl. each of which is optionally substituted 
with one or more substituents independently selected from R^^; or 

20 • aryl, heteroaryl, aryl-Ci^-alkyl. heteroaryl-Ci-e-alkyI, each of which is optionally sub- 

stituted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R^^; or 

• Ca^-cycloalkyl, Ca^-tydoalkyl-Ci^-alkyl, each of which is optionally substituted on 
the cycioalkyi part with one or more substituents independently selected from R''^ or 

25 •-NR^^R^, -Ci^-alkyl-NR^^R^, wherein each alkyI part may be substituted with one 

or more substituents independently selected from R^; or 

•-C(0)NR^R^. -Ci^-alkyl-C(0)NR^R^^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 
two of R^, R^ and R® can be taken together to fomi a Cz^alkylene bridge. 
30 In another embodiment R^, R® and R^ are independently selected from 

• halogen, carboxy or -CF3; or 

• Ci^-alkyl, C,^-alkoxy. Ci-e-alkylthio, -Ci^alkyl-C(0)-0-Ci^-alkyl, 
.Ci^alkyl-0-C(0)-Ci^alkyl or -C(0)-O-Ci^-alkyI, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^; or 
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• phenyl, benzyl, or heteroarylthio. wherein heteroaryl is pyridyl or imidazolyl, and 
wherein each aryl or heteroar^ is optionally substituted on the aryl or heteroaryl part 
with one or more substltuents Independently selected from R^^; or 
•cydopropyl, cydobutyl, cydopentyl, or cydohexyl, each of which is optionally substi- 
5 tuted on the cydoalkyi part with one or more substituents IrKlependently selected 

from R^®; or 

two of R^, R' and R' can be taken together to fonn a C2^alkylene bridge. 

In another embodiment R\ R* and R* are independently selected from halogen, carboxy, 

-CFa, -S-CHa, -S-CH2CH3, methyl, ethyl, propyl, isopropyl, butyl, fert-butyl. methoxy, ethoxy, 

10 -CH2-C(0)-0-CH3, -CHrC(0)-0-CH2CH3. -CHaCHa-CCOVO-CHs. -CH2CH2-C(0)-0-CH2CH3, 
-CHrO-C(0)-CH3, -CHrO-C(0)-CH2CH3, -CHzCHrO-CPVCHa. -CH2CH2-0-C(0)-CH2CH3, 
-C(0)-0-CH3, or -C(0)-0-CH2CH3, each of which is optionally substituted with one or more 
substltuents Independently selected from R^®; or heteroarylthio, wherein heteroaryl Is pyridyl 
or imidazolyl, each optionally substituted on the heteroaryl part with one or more substituents 

1 5 independently selected from R". 

In another embodiment R', R' and R® are independently selected from CI, F, Br, -CF3, 
methyl, ethyl, methoxy. ethoxy. -CHrC{0)-0-CH2CH3. -C(0>0-CH3, or -C(0)-0-CH2CH3; or 
heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the 
heteroaryl part with one or more substituents independently selected from R". 

20 In another embodiment R^^ R", and R^° are independently Ci.6-alkyl, halogen, hydroxy, car- 
boxy, -CPs. carboxy-Ci^ralkyl, hydroxy-Ci^-alkyl, -Ci^alkyl-C(0)-0-Ci^lkyl, -C(0)-0-Ci^r 
alkyl,or-S(0)2CH3. 

In another embodiment R^^ R", and R'^are independently methyl, ethyl, propyl, halogen, 
hydroxy, carboxy, -CF3, carijoxy-methyl. carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hy- 
25 droxy-ethyl, hydroxy-propyl, -CH2-C(0)-0-CH3. -CH2-C(0)-0-CH2CH3, -CH2CH2-C(0)-0-CH3, 
-CH2CH2-C(0)-0-CH2CH3. -C(0)-0-CH3, -C(0)-0-CH2CH3, -CCOVO-CHzCHzCHg, or 
-S(0)2CH3. 

In another embodiment R^^ R^^ and R^'*are independently methyl, ethyl, propyl, halogen, 
carboxy, carboxy-methyl. carboxy-ethyl. carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hy- 
30 droxy-propyl, -CHrC(O)-0-CH3, -CH2-C(0)-0-CH2CH3. -CH2CH2-C(0)-0-CH3, 

-CH2CH2-C(0)-0-CH2CH3. -C(0)-O-CH3, -C(0)-0-CH2CH3. -C(0)-0-CH2CH2CH3. or 
-S(0)2CH3. 

In another embodiment R'^and R^ independently represent hydrogen. Ci^-alkyl, hydroxy-C,. 
6-alkyl, carboxy-C,^-alkyl, phenyl, or naphtyl, or R" and R^' together with the nitrogen to 
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which they are attached form a heterocycle such as piperazine, homopiperazlne or mor- 
pholine. 

In another embodiment R^® and independently represent hydrogen, methyl, ethyl, propyl, 
carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hy- 
5 droxy-propyl, phenyl, or naphtyl, or R^^ and R^® together with the nitrogen to which they are 
attached fom a heterocycle such as piperazine, homoplperazine or morpholine. 
In another embodiment R^^ is selected from 

•Ci^-alkyl, carboxy-Ci^-alkyl, or hydroxy-Ci^-alkyl; or 

• phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 
10 with one or more substituents independently selected from R^^ or 

•Cs^-cycloalkyl, or CM-cycloalkyl-Ci^-aIkyl. 
In another embodiment R^^ is selected from 

•methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl; or 
1 5 • phenyl, naphtyl, or phenyl-Ci^alkyl, wherein the aryl part Is optionally substituted 

with one or more substituents independently selected from R^^ or 

• Ca^-cycloalkyl, or Cs^-cycloalkyl-Ci^-alkyl. 
In another embodiment R^ Is selected from 

• methyl, ethyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl,; or 

20 • phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 

with one or more substituents independently selected from R^^ 
In another embodiment R^ and R^ are independently selected from hydrogen, methyl, ethyl, 
or propyl. 

In another embodiment R^"^ Is halogen, hydroxy, carboxy, -CF3. methyl, ethyl, propyl, car- 
25 boxy-methyl, carboxy-ethyl, carboxy-propyl. hydroxyrmethyl, hydroxy-ethyl, or hy- 
droxy-propyl. 

In another embodiment R^ and R^ are independently Ci^-alkyl, halogen, hydroxy, carboxy, 
or -CF3. 

In another embodiment R^ and R^ are indepe.ndently methyl, ethyl, propyl, halogen, hy- 
30 droxy, cartx)xy. or -CF3. 



In another aspect the invention provides a compound of general fomnula (II) 
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Wherein is C3^-cycloall<yI, Cs^-heterocydyl, or fused aryl-Ca^-cydoalkyl, each of which is 
optionally substituted with one or more substituents R^ R*. R^and R^; 
R^ is Cs^-cycloalkyl, Ca^-heterocyclyl, or fused aryl-C3^-cycloall<yl, each of which is optionally 
substituted with one or more substituents R^, R^^and R^, and 

R^ R'*, R^ R^ R^, R^^and R^^ are independently selected from the group consisting of 

• halogen, nitro, cyano. hydroxy, oxo, carboxy, -CF3; or 

• -NR'^R"; or 

• Ci.6-alkyl, Ca-e-alkenyl, Ca^-alkynyl, Ca^-cycloalkyl, CM-cycloalkyl-C,^alkyl, aryl, aryl- 
Ci^-alkyl, heteroaryl-Ci^-alkyl, Ci^alkoxy, Ca^-cycloalkyl-Ci^alkoxy, aryl-C,^- 
alkoxy, heteroaryl, heteroaryl-Ci^-alkoxy, aryloxy, heteroaryloxy, Ci^alkylthio, aryl- 
thio, heteroarylthio, aryl-CvB-alkylthio, heteroaryl-Ci^-alkylthio, Ci^-alkylsulfonyl, Ci^- 
alkylsuifenyl, arylsulfonyl, heteroarylsulfonyl, C^ycloalkyl-Ci^-alkylthio, -C(0)-0-Ct. 
6-alkyl, Ci^-alkyl-C(0)-0-Ci^-alkyl. Ci^-alkoxy-Ci^-alkyl, Ci.6-alkylthio-Ci^alkyl, car- 
boxy-Ci^alkyloxy, amino-Ci^alkyl, Ci^-alkylamino-Ci^-alkyl, di-(Ci^-alkyl)amino-C,. 
6-aikyl, Ci^-alkylsulfamoyl, di(Ci^-alkyl)sulfamoyl, Ci^-alkylsulfinamoyl or di(Ci^ 
alkyl)sulfinamoyl each of which is optionally substituted with one or more substituents 
independently selected from R^^; or 

• -C(0)-R2^ -C(0)-NR"R^^ -Ci^-alkyl-CCO^NR'^R^": or 

• two substituents selected from R^ R^ R= and R® or R^°, R^^ and R^ attached to 
the same or adjacent atoms together fomri a radical -0-(CH2)i.3-0-; 

R^° and R^^ independently represent hydrogen, Ci^lkyl, -C(0)-Ci^alkyl, carboxy-Ci^-alkyl, 
-C(0)-Ci^-alkyl-C(0)OH, -S(0)2CH3, or aryl; 

R" is Ci^alkyl, Ca^-alkenyl, Ca^-alkynyl, Cg^-cycloalkyl, C»«-cycloalkyl-Ci^-alkyl. aryl, aryl- 
C,^-alkyl, heteroaryl, heteroaryl-C,^-alkyl, carboxy-Ci^-alkyl, Ci^alkoxy-Ci^-alkyl, d^- 
alkylthio-C^alkyl. R'°HN-Ci^-alkyl, R^°R"-N-Ci.6-alkyl, R"'R"-N-S(0)2-Ci4,-alkyl. R^°R^^-N- 
C(0)-Ci^-alkyl, Ci^lkyl-C(0)-NH-C,^-alkyl. atyl-C(0>-NH-Ci^-alkyl, heteroaryl-C(0>-NH- 
Ci^alkyl, C«-cycloalkyl-C(0)-NH-Ci^-alkyl. Ci^alky|.S(0)2-NH-Ci^-alkyf, aryl-S(0)rNH-Ci. 
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6-alkyl, heteroaryl-S(0)2-NH-Ci^lkyl. or C3^-cycloalkyl-S(0)2-NH-Ci^alkyl. each of which is 
optionally substituted with one or more substituents independently selected from R'^; 

R" is halogen, cyano, hydroxy, -C(0)-0-Ci^alkyl, carboxy, -CF3. Ci^all<yl. -S(0)2CH3. or 
5 -S(0)2NH2; 

R" and R^* are independently selected from the group consisting of hydrogen, Ci^-all<yi, hy- 
droxy-Ci^lkyl, carboxy-Ci^-alkyl, aryl, or heteroaryl. each of which is optionally substituted 
with one or more substituents Independently selected frctm R^^; or R^and R^" together with 
the nitrogen to which they are attached fomi a heterocyde such as piperazlne, ho- 
10 mopiperazine or morpholine; 

R^" Is halogen, cyano. hydroxy, carboxy. -CF3, Ci^alkyl. -S(0)2CH3. or -S(0)2NH2; 

A is heteroaryl which is optionally substituted with one or more substituents Independently 
selected from R^. R^ and R®; 

15 

R', R^'and R® are independently selected from 

• halogen, carboxy, cyano. nitro. hydroxy, -CF3 ,-SCN; or 

• Ci^alkyl, C2^alkenyl, C2^alkynyl. Ci^alkoxy, Ci^-alkylthio, d^-alkylamino. C,^ 
alkylsulfonyl. Ci^ralkylsulfenyl. -C(0)-0-Ci4-alkyl, formyi, -C(0)-Ci^-alkyl. 

20 -Ci^alkyl-C(0)-0-Ci^-alkyl, .Ci4ralkyl-0-C(0)-Ci4-alkyl. -NH-C(0)-Ci.6-alkyl, 

-Ci^alkoxy-Ci^alkyl, -Cw-alkyl-S-Ci^-alkyl, carboxy-Ci^-alkyl. or hydroxy-Ci^-alkyl. 
each of which is optionally substituted with one or more substituents independently 
selected from R^'; or 

• aryl, heteroaryl. aryl-Ci^alkyl, heteroaryl-Ci^-alkyl, aryl-Ci^-alkoxy. heteroaryl-Ci^- 
25 alkoxy, aryl-Ci^lkylthlo, heterparyl-Ci^-alkylthio, heteroaryl-thio-Ci^-alkyl, aryloxy, 

heteroarytoxy. arylthio, heteroarylthio. arylsulfonyl, heteroarylsulfonyl, aryl-Ci^- 
alkylamino. each of which is optionally substituted on the aryl or heteroaryl part with 
one or more substituents independently selected from R^^; or 

• C34rcycloalkyl, Ca^rcydoalkenyl, Ca^j-cycloalkyl-Ci^-alkyl. Ca«-cycloalkenyl-Ci.ralkyl, 
30 Cs^ycloalkyl-Ci^lkoxy, C34-cycloalkyl-Ci.6-alkylthlo, each of which is optionally 

substituted on the <ydoalkyl part with one or more substituents Independently se- 
lected from R'*; or 

. -NR^^R". -Ci^-alkyl-NR'»R2", -Ci^lkyl-S-R^^. -Ci^lkyl-S(0)-R2^, -Ci4ralkyl-S(0)2- 
R^' or -S(0)rNR^®R^, wherein each alkyi part may be substituted with one or more 
35 substituents Independently selected from R^; or 
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• -C(0)NR^R^, -Ci^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents Independently selected from R^; or 



two of R^, R^ and R® can be taken together to fomi a Ca^alkylene bridge; 

5 

R^^, R**^, and R^^are independently Ci^-alkyl, halogen, nitro, cyano, hydroxy, carboxy, -CF3, 
carboxy-Ci^-alkyl, hydroxy-Ci^alkyl, 'Ci^-alkyl-C(OH>Ci^-alkyl, -C(0)-0-Ci^alkyl. 
"NR^®R^^ -NHS(0)2CH3. -C{0)NR^^R^, -S(0)2CH3, or-S{0)2NH2: 

10 R^^and R^ independently represent hydrogen, Ci^-alkyl, hydroxy-Ci^-alkyl, carboxy-Ci.6- 
alkyl, aryl, heteroaryl or R^^ and R^® together with the nitrogen to which they are attached 
fomi a heterocycle such as piperazine, homopiperazine or morpholine; 

R^^ is selected from 

1 5 • Ci^-alkyl, carboxy-Ci-6-alkyl, Ci^-alkylamino-Ci^-alkyl or hydroxy-Ci^-alkyl; or 

• aryl. heteroaryl, aryl-Ci^-alkyl, or heteroarylTCi-e-alkyl. wherein the aryl or heteroaryl 
part is optionally substituted with one or more substituents independently selected 
from R^^; or 

• Ca^cycloalkyl, Cg^-cycloalkenyl, Ca^-cycloalkyl-Ci^alkyl, Ca-B-cycloalkenyl-Ci^-alkyl. 
20 R^ and R^are independently selected from hydrogen, Ci^alkyl, Ca-a-cycloalkyl, aryl, het- 
eroaryl or R^ and R^^ together with the nitrogen to which they are attached form a heterocy- 
cle such as pyrrolidine, piperidlne or morpholine; 

R^* is halogen, nitro, cyano, hydroxy, carboxy, -CF3, Ci^alkyl, hydroxy-Ci^-alkyl, or carboxy- 
25 Ci.6-alkyl. 

and R^^ are independently Ci-e-alkyl. halogen, nitro. cyano, hydroxy, -C(0)-0-Ci^-alkyl 
carboxy, -Ci.6-alkyl-C(0)-OCi^-alkyl, carboxy-Ci^-alkyl, -CF3, -S(0)2CH3, or-S(0)2NH2 
as well as any salt hereof with a phamnaceutically acceptable gcid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric tonus. 

30 

In one embodiment R' is Cs^-cycloalkyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, 
tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dloxanyl, 1,3-dioxanyl, piperidyl, pynrolidinyl, 
morpholinyl, or piperazinyl, each of which is optionally substituted with one or more substitu- 
ents R^ R^ R® and R^ 
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In another embodiment is cyclopropyl, cydobutyl, cyclopentyl, cyclohexyl, q^clohexenyl. 
cyctoheptyl. cydoheptenyl, cydooctyl, bicydo[3.2.1]octyl, bicydo[2.2.1]heptyl, norpinyl, 
norbonyl, norcaryl, adamantyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahy- 
dropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl. 1,3-dioxanyl, piperidyl, pyn^olidinyl. mor- 
5 pholinyl, or piperazinyl, each of whidi is optionally substituted with one or more substituents 
R^R^R^andR^ 

In another embodiment R^ Is cydopropyl, cydobutyl, cydopentyl, cydohexyl. bicy- 
do[3.2.1]octyl, b!cydo[2.2.1]heptyl, adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl. each of 
10 which is optionally substituted with one or more substituents R^ R"^, R^and R^. 

In another embodiment R^ is cydopentyl, cydohexyl, bicydo[2.2.11heptyl, tetrahydrofuryl. 
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, 
or piperazinyl, each of which is optionally substituted with one or more substituents R^, R"*, R^ 
and Rl 

1 5 In another embodiment R^ is selected from 




In another embodiment R^ is selected from 




In another embodiment R^ is selected from 




In another embodiment R^ is selected from 
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In another embodiment Is C«-cycloalkyl. tetrahydrofuryl. tetrahydrothiofuryl, tetrahy- 
drothienyl. tetrahydropyranyl,tetrahydrothfopyranyl. 1,4-dioxanyl. 1,3-dioxanyl, piperidyl, pyr- 
rolidlnyl. morpholinyl, or piperazinyl. each of which is optionally substituted with one or more 

5 substituents R*. R*^ , R" and R^. 

In another embodiment R* is cyclopropyl, cyclobutyl. cyclopentyl. cyclohexyl. cyclohexenyl, 
cycloheptyl. cycloheptenyl, cyciooctyl, blcyclo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl. 
norbonyl, norcaryl. adamantyl, tetrahydrofuryl. tetrahydrothiofuryl, tetrahydrothienyl. tetrahy- 
dropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1.3-dioxanyl. piperidyl, pyrrolidinyl, mor- 

1 0 phoiinyi. or piperazinyl, each of which is optionally substituted with one or more substituents 
R«».R^\R^andR^. 

In another embodiment R* Is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicy- 
clo[3.2.1]octyl, bicycloI2.2.1lheptyl. adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pynrolidinyl, morpholinyl. or piperazinyl, each of 
1 5 which is optionally substituted with one or more substituents R^, R^^ , R^^ and R^. 

In another embodiment R^ is cyclopentyl, cyclohexyl. bicyclo[2.2.1]heptyl, tetrahydrofuryl, 
tetrahydrothienyl. tetrahydropyranyl. tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, 
or piperazinyl, each of which Is optionally substituted with one or more substituents R^, 
R^and R^. 

20 In another embodiment R^ is selected from 




In another embodiment ^ is selected from 
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In another embodiment is selected from 




In another embodiment is selected from 



In another ennbodiment and are both cyclohexyl. 

In another ennbodiment R^ R*. R^ R^ R^, F^^and R^ are independently selected from 
the group consisting of 

• halogen, oxo, cyano, hydroxy, carboxy, -CF3; or 
•-NR^^R^^ or 

• Ci-6-alkyl, Cz^alkenyl, C»fl-cycloalkyl, CM-cycloalkyl-Ci^alkyl, aryl, aryl-Ci^-alkyl. 
Ci^alkoxy, Cs^cycloalkyl-Ci^-alkoxy. aryl-Ci^-alkoxy, Ci^-alkylthio, arylthio, 
alkylsulfonyl, -C(O)-0-Ci^-alkyl, or Ci^-aIkyl-C(0)-0-Cv6-alkyl, each of which is op- 
tionally substituted with one or more substituents Independently selected from R^^; or 
-C{0)-R^\ -C(0)-NR"R^*, -Ci^-alkyl-C(0)-NR''R'''; or 

two substituents selected from R^, R", R'and R^ or R^, R^and R^' attached to the 
same or adjacent atoms together form a radical -0-(CH2)i^-0-. 

In another embodiment R^ R^ R^ R^ R^, R^^ P^and R^^ are independently selected from 
the group consisting of 

• halogen, 0x0, -CF3; or 

• -NR'°R";or 

• Ci^-alkyl, Ca^-cycloalkyl, Ci^-alkoxy, Ci^-alkylthio, aryl, aryl-Ci^-alkyl, arylthio, 
Ci^-alkylsulfonyl, -C(0)-0-C,^-alkyl, Ci^-alkyl-C(0)-0-Ci^-alkyl. each of which is 
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optionally substituted with one or more substituents Independently selected from 

• -C(0)-R2^;or 

two substituents selected from R^ R^ R^and R^ or R^, R^and R^ attached to the 
same or adjacent atoms together form a radical -0-(CH2)i^-0-. 

In another embodiment R^ R^ R^, R*. R^, R^\ R^^and R^ are independently selected from 
the group consisting of 

• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, tert-butyl, cyclopropyl, cyclobutyl, cyclopen- 
tyl, cyclohexyl. phenyl, naphtyl, benzyl, phenyl-ethyl. methoxy. ethoxy. phenylthio, 
methylsulfonyl, ethylsulfonyl. -C(0).0-CH3. -C(0)-0-CH2CH3. each of which is 
optionally substituted with one or more substituents independently selected from 
R^2; or 

• -C(0)-R2^; or 

two substituents selected from R^ R^ R^and R® or R^, R^\ R^^and R^ attached to the 
same or adjacent atoms together fomn a radical -0-(CH2)i.3-0-. 

In another embodiment R^ R^ R^ R«, R^". R^^and R^ are independently selected from 
the group consisting of F. CI, -CF3, methyl, ethyl, propyl, isopropyl, butyl, or fe/f-butyl; or 
two substituents selected from R^ R*, R^and R^ or R^, R^\ R^^and R^ attached to the 
same or adjacent atoms together form a radical -0-(CH2)i^-0-. 

In another embodiment R^° and R^^ independently represent hydrogen, methyl, ethyl, propyl, 
-C(0)-CH3, -C(0)-CH2CH3. -CH2C(0)0H, -CH2CH2C(0)OH. -C(0)-CH2-C(0)0H, 
-C(0)-CH2CH2-C(0)OH. -S(0)2CH3, or phenyl. 

In another embodiment R" and R'^ independently represent hydrogen, methyl, ethyl, 

-C(0)-CH3, -CH2C(0)0H, -C(0)-CH2-C(0)0H, -S(0)2CH3, or phenyl. 

In another embodiment R^° and R^' Independently represent hydrogen, methyl, ethyl, or 

phenyl. 

In another embodiment R^ is Ci^-alkyl, Cz^-alkenyl, Ca^-alkynyl, Ca^-cycloalkyl, C3^- 
cycloalkyl-Ci.6-alkyl, aryl, aryl-Ci^-alkyl, heteroaryl, heteroaryl-Ci.6-alkyl, carboxy-Ci.6-alkyl, 
Ci.6-alkoxy-Ci.6-alkyl, Ci.6-alkyithio-Ci.6-alkyl, R^°HN-Ci.6-alkyl, R^V^-N-Ci.6-alkyl, R^°R"-N- 
S(0)rC,.6-alkyl, or R^°R"-N-C(0)-Ci^-alkyl, each of which is optionally substituted with one 
or more substituents independently selected from R^^. 

In another embodiment R^^ is Ci^alkyl, Ca^-cycloalkyl, C3^-cycloalkyI-Ci.6-a!kyl, aryl, het- 
eroaryl, heteroaryl-C,.6-alkyl, carboxy-Ci.6-alkyl, Ci.6-alkoxy-Ci^alkyl, R^°HN-C,.6-alkyl, 
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R"R"-N-Ci^lkyl. R"'R"-N-S(0)2-Ci^allcyl. or R^°R"-N-C{0)-Ci^lky!. each of which is 
optionally substituted with one or more substituents independently selected from R'^. 
In another embodiment R" is d^-alkyl. Ca^j-cycloalkyl. C«-cycloalkyl-Ci^ll<yl. aryl or het- 
eroaryl, each of which is optionally substituted with one or more substituents independently 

5 selected firom R". 

In another embodiment R" is methyl, ethyl, propyl, n-butyl, Isobutyl, 1,1,1-trifluoroethyl, 
cydopropyl. cycopentyl, cyclopropylmethyl, phenyl, pyridyl, thiophene, imidazole, orthiazole, 
each of which is optionally substituted with one or more substituents independently selected 
from R^^. 

1 0 In another embodiment R^^ is methyl, ethyl, propyl, n-butyl, isobutyl, 1 ,1 ,1-trifluoroethyl, 
cydopropyl, cycopentyl, cyclopropylmethyl. phenyl, or pyridyl, thiophene, imidazole, orthia- 
zole. 

In another embodiment R^^ is halogen, cyano, hydroxy, carboxy, -CF3, or Ci^lkyl. 
In another embodiment R^^ is halogen, cyano, hydroxy, carboxy, -CF3, methyl, ethyl or pro- 
15 pyl. 

In another embodiment R^' and R" are independently selected from the group consisting of 
hydrogen. Ci^s-alkyl, hydroxy-C^alkyl, carboxy-Ci^-allcyl, phenyl, or naphtyl, each of which 
is optionally substituted with one or more substituents independently selected from R^'; or 
R^and R^^ together with the nitrogen to which they are attached fomn a heterocyde such as 

20 piperazine. homopiperazine or morpholine. 

In another embodiment R" and R'* are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, hydroxy-methyl, hydroxy-ethyl, carboxy-methyl, carboxy- 
ethyl, phenyl, or naphtyl, each of which is optionally substituted with one or more substituents 
independently selected from R^^ or R^^and R^" together with the nitrogen to which they are 

25 attached fonm a heterocyde such as piperazine, homopiperaane or morpholine. 

In another embodiment R^* and R" are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, or phenyl, each of which is optionally substituted with one or 
more substituents independently selected from R*^. 

In another embodiment R^^ is halogen, cyano, hydroxy, carboxy. -CF3, methyl, ethyl, or pro- 
30 pyl. 

In another embodiment R'^ is halogen, hydroxy, carboxy, -CPs, methyl, or ethyl. 
In another embodiment A is thiazolyl, thiadiazolyl, pyrazlnyl, pyridyl, 5,6-dihydro-4H- 
cydopentathlazolyl, or 4,5.6.7-tetrahydrobenzoth!azolyl optionally substituted with one or 
more substituents independently selected from R^, R® and R'. 
35 In another embodiment A is 
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In another embodiment A is thiazolyl or thiadiazolyl optionally substituted with one or more 
sUbstituents independently selected from R', and R*. 

In another embodiment A is thiazolyl. 1 ,2.3-thladiazolyl, or 1 .3.4-thiadia2olyl, optionally sub- 
5 stituted with one or more substituents independently selected from R^, R' and R'. 
In another embodiment A Is 





S y^^S ,^ , ^ or S 



In another embodiment A is 



R^ 



r' 



10 In another embodiment R^ R* and R® are independently selected from 
•halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

•C^lkyl. Cz^-alkenyl. Ci^-alkoxy, Ci^-alkylthio, Ci^-alkyIamino, Ci^-alkylsuifonyl. 
Ci^alkylsutfenyl, -C(0)-0-Ci^-alkyl. -C(0)-Ci^-alkyl, -Ci^-alkyl-C(0)-0-Ci^-alkyl, 
-Ci^lkyl-0-C(0)-Ci^-alkyl, -NH-C(0)-Ci.6-alkyl, -Ci^-alkoxy-Ci^-alkyl, 
15 -Ci^-alkyl-S-C,^-alkyt, Ca^-cycloalkyl-C^-alkyl, Cs^-cycloalkyl-Ci^-alkoxy, Ca^- 

cycloalkyl-Ci^alkylthio each of which is optionally substituted with one or more sub- 
stituents independently selected from R^^ or 

•aryl, heteroaryl, aryl-Ci-e-aikyI, heteroaryl-Ci^aikyl, aryl-Ci^-alkoxy, heteroaryl-C,^- 
alkoxy, aryloxy, heteroaryloxy. heteroarylthio, each of which is optionally substituted 
20 on the aryl or heteroaryl part with one or more substituents independently selected 

flfom R"; or 

•Ca^cloalkyl, Cw-cycloalkenyl. Ca^-cycloalkyl-Ci^-alkyl. Ca^-cycloalkenyl-Ci^ 
alkyi, each of which is optionally substituted on the cydoalkyl part with one or more 
substituents independently selected from R"; or 
25 — NR"R^. -Ci^-alkyl-NR^'R^". -Cw-alkyl-S-R2\ -Ci^-alkyl-S(0)-R'\ -C,^-alkyl- 

S(0)tR^ wherein each alkyI part may be substituted with one or more substituents 
independently selected from R^; or 
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• -C(0)NR22r23 -Ci^-alkyl-C(0)NR22R23 optionally substituted with one or more sub- 
stituents independently selected from R^; or 

two of R^ R" and R^ can be taken together to fomi a Ca^alkylene bridge. 
In another embodiment R^ and R^ are independently selected from 

• halogen, carboxy, cyano, or -CF3; or 

• Ci^-alkyl, Ca^-alkenyl. Ci^-alkoxy, Ci^alkylthio, Ci^lkylsulfonyl, -C(0)-0-Ci^ 
alkyi, -C(0)-Ci^-alkyl, -Ci^-alkyl-C(0)-0-Ci^-alkyl, -Ci^-alkyl-0-C(0)-Ci^-alkyl, 
-Ci^-alko)qr-CM-alkyl, Ca^-cycloalkyl-Ci^-alkyl, each of which is optionally substituted 
with one or more substituents independently selected from R^®; or 

• aryl, heteroaryl. aryl-Ci^alkyl, heteroaryl-Ci^lkyl, each of which is optionally sub- 
stituted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R"; or 

• Ca^-cycloalkyl, CM-<ycloalkyl-Ci^lkyl. each of which is optfonally substituted on 
the cycioaikyi part with one or more substituents independently selected from R"; or 
•-NR^^R^, -Ci^-alkyl-NR^®R^, wherein each alkyI part may be substituted with one 
or more substituents independently selected from R^; or 

-C(0)NR^R^, -C,^alkyl-C(0)NR22R23 optionally substituted with one or more sub- 
stituents independently selected from R^; or 

two of R^ R" and R® can be taken together to form a C2^alkylene bridge. 

In ariother embodiment R^ R* and R^ are Independently selected from 

• halogen, carboxy or -CF3; or 

• Ci^-alkyl, Ci^alkoxy, Ci^alkylthio, -Ci^alkyl-C(0)-0-Ci^alkyl. 
-Ci4ralkyl-0-C(0)-Ci4ralkyl or -C(0)-0-Ci^-aIkyl, each of which is optionally substi- 
tuted with one or more subsUtuents Independently selected from R'^; or 

• phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, and 
wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 
with one or more substituents Independently selected from R^'; or 

• cydopropyl. (yclobutyl. cydopentyl, or cyclohexyl, each of which Is optionally substi- 
tuted on the q^doalkyl part with one or more substituents Independently selected 
from R^"; or 

two of R', 1^ and R' can be taken together to form a Cg^lkylene bridge. 
In another embodiment R^ R^ and R' are independently selected from halogen, cari)oxy, 
-CF3, -S-CHs, -S-CH2CH3, methyl, ethyl, propyl, Isopropyl, butyl, ferf-butyl, methoxy, ethoxy, 
-CHrC(0)-0-CH3. -CHrCCOHD-CHaCHa. -CHaCHz-CCO^O-CHa. -CH2CH2-C(0)-0-CH2CH3, 
-CH2-0-C(0)-CH3, -CHrO-C(0)-CH2CH3, -CH2CH2-0-C(0)-CH3. -CH2CH2-0-C(0)-CH2CH3, 
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-C(0)-0-CH3, or -C(0)-0-CH2CH3, each of which is optionally substituted with one or more 
substiluenls independently selected from R"; or heteroaiylthio. wherein heteroaryl is pyridyl 
or Imidazolyl, each optionally substituted on the heteroaryl part with one or more substituents 
independently selected from R^^. 

5 In another embodiment R^, R' and R® are independently selected from CI, F, Br, -CF3, 

methyl, ethyl, methoxy. ethoxy. -CH2-C(0>O-CH2CH3, -C(0)-0-CH3. or -C{OK)-CH2CH3; or 
heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the 
heteroaryl part with one or more substituents Independently selected from R". 
In another embodiment R", R", and R^'are Independently Ci^-alkyl. halogen, hydroxy, car- 

1 0 boxy. -CF3. carboxy-Ci^alkyl, hydroxy-Ci^alkyl. -Ci^-alkyl-C(0)-0-Ci^alkyl, -C(0)-0-Ci^- 
alkyl,or-S(0)2CH3. 

In another embodiment R'^ R", and R"are independently methyl, ethyl, propyl, halogen, 
hydroxy, carboxy, -CF3. carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hy- 
droxy-ethyl, hydroxy-propyl, -CHrC(0)-0-CH3. -CH2-C(0)-0-CH2CH3, -CH2CHrC(0)-0-CH3. 
15 -CH2CH2-C(0)-0-CH2CH3. -C(0)-0-CH3. -C(0)-0-CH2CH3. -CPVO-CHzCHzCHg. or 
-S(0)2CH3. 

In another embodiment R'^ R", and R^^are independently methyl, ethyl, propyl, halogen, 
carboxy, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hydroxy-ethyl. hy- 
droxy-propyl. -CH2-C(OH)-CH3. -CH2-C(0)-0-CH2CH3. -CH2CH2-C(0)-0-CH3. 
20 -CH2CH2-C(0)-0-CH2CH3, -C{0)-0-CH3. -C(0)-O-CH2CH3. -C(0)-0-CH2CH2CH3, or 
-S(0)2CH3. 

In another embodiment R^and R^" independently represent hydrogen. Ci^-alkyl. hydroxy-Ci. 
e-alkyl. carboxy-Ci^-alkyl, phenyl, or naphtyl. or R^^ and R^ together with the nitrogen to 
which they are attached fbmfi a heterocyde such as piperazlne. homopiperazine or nfx>r- 
25 phollne. 

In another embodiment R'^and R^" independently represent hydrogen, methyl, ethyl, propyl, 
carijoxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hy- 
droxy-propyl, phenyl, or naphtyl. or R" and R^ together with the nitrogen to which they are 
attached fomi a heterocyde such as piperazine. homopiperazine or morpholine. 
30 In another embodiment R^' is selected from 

•Ci^lkyl, carboxy-Ci^lkyl, or hydroxy-Ci^alkyl; or 

•phenyl, naphtyl, or phenyl-Ci^lkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R^"; or 
•Cs^doalkyl, or Cg^-cydoalkyl-Ci^-alkyl. 
35 In another embodiment R^ is selected from 
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•methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl; or 

•phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 
with one or more substituents Independently selected from R^"*; or 
5 • Cs^-cydoalkyl, or Cs^-cycloalkyl-Ci^-alkyL 

In another embodiment Is selected from 

• methyl, ethyl, carboxy-methyl. carboxy-ethyl, carboxy-propyl.; or 

• phenyl, naphtyl. or phenyl-Ci^-alkyl, wherein the aryl part Is optionally substituted 
with one or more substituents independently selected from R^"^. 

10 In another embodiment R^ and R^ are independently selected from hydrogen, methyl, ethyl, 
or propyl. 

In another embodiment R^^ is halogen, hydroxy, carboxy. -CF3, methyl, ethyl, propyl, car- 
boxy-methyl, carboxy-ethyl, carboxy-propyl. hydroxy-methyl. hydroxy-ethyl, or hy- 
droxy-propyl. 

15 In another embodiment R^ and R^ are independently Ci-e-alkyi, halogen, hydroxy, carboxy, 
or-CFa. 

In another embodiment R^ and R^ are independently methyl, ethyl, propyl, halogen, hy- 
droxy, carboxy, or -CF3. 

In another aspect the invention provides a compound as described herein which is an activa- 
20 tor of glucokinase, when tested in the Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 2 mM. 

In another aspect the Invention provides a compound as described herein which is an activa- 
tor of glucokinase, when tested in the Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of from 10 to 15 mM. 

25 In another aspect the invention provides a compound as described herein which, at a con- 
centration of 30 |jM, is capable of providing an at least 1 .5, such as at least 1.7, for instance 
at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 2 mM. 

In another aspect the invention provides a compound as described herein which, at a con- 
30 centration of 30 jjM. is capable of providing an at least 1.5, such as at least 1.7, for instance 
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at least 2.0 fold activation of glucoklnase In the Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of from 10 to 15 mM. 

In another aspect the Invention provides a compound as described herein which, at a con- 
centration of 5 pM is capable of providing an at least 1 ,5. such as at least 1 .7. for instance at 
5 least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 2 mM. 

In another aspect the invention provides a compound as described herein which, at a con- 
centration of 5 pM is capable of providing an at least 1.5, such as at least 1.7, for instance at 
least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (1) disclosed 
1 0 herein at a glucose concentration of from 1 0 to 1 5 mM. 

In another aspect the invention provides a compound as described herein which provides an 
increase in glucokinase activity, where the Increase in glucokinase activity provided by the 
compound increases with increasing concentrations of glucose. 

In another aspect the invention provides a compound as described herein which provides an 
15 increase in glucokinase activity in Glucokinase Activation Assay (I) disclosed herein at a glu- 
cose concentration of 15 mM, which increase is significantly higher than the increase in glu- 
cokinase activity provided by the compound in Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 5 mM. 

In another aspect the invention provides a compound as described herein which, at a com- 
20 pound concentration of 1 0 pM provides an increase in glucokinase activity in Glucokinase 
Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which increase is 
significantly higher than the increase in glucokinase activity provided by the compound at a 
compound concentration of 10 pM in Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 5 mM. 

25 In another aspect the invention provides a compound as described herein which, at a com- 
pound concentration of 10 pM provides an increase in glucokinase activity in Glucokinase 
Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which increase is 
at least 1.1 fold higher, such as at least 1 .2 fold higher, for instance at least 1 .3 fold higher, 
such as at least 1 .4 fold higher, for instance 1 .5 fold higher, such as at least 1 .6 fold higher, 
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for instance at least 1 .7 fold higher, such as at least 1 .8 fold higher, for instance at least 1 .9 
fold higher, such as at least ZO fold higher than the increase in glucokinase activity provided 
by the compound at a compound concentration of 10 pM in Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of 5 mM. 

5 

In another aspect the Invention provides a compound as described herein, which compound 
increases glucose utilization in the liver without inducing any increase in insulin secretion in 
response to glucose. 

In another aspect the invention provides a compound as described herein, which compound 
10 shows a significantly higher activity in isolated hepatocytes compared to the activity of the 
compound in lns-1 cells. 

In another aspect the invention provides a compound as described herein, which compound 
shows a significantly higher activity in isolated hepatocytes measured as described in the 
Glucokinase Activity Assay (11) compared to the activity of the compound in lns-1 cells meas- 
15 ured as described in the Glucokinase Activity Assay (III). 

In another aspect the invention provides a compound as described herein, which compound 
shows an activity in isolated hepatocytes measured as described in the Glucokinase Activity 
Assay (II) which activity is at least 1.1 fold higher, such as at least 1.2 fold higher, for in- 
stance at least 1.3 fold higher, such as at least 1.4 fold higher, for instance 1.5 fold higher, 
20 such as at least 1 .6 fold higher, for instance at least 1 .7 fold higher, such as at least 1 .8 fold 
higher, for instance at least 1.9 fold higher, such as at least 2.0 fold higher, for instance at 
least a 3.0 fold higher, such as at least a 4.0 fold higher, for instance at least 5.0 fold higher, 
such as at least 10 fold higher than the activity of the compound in lns-1 cells measured as 
described in the Glucokinase Activity Assay (III), 

25 In another aspect the invention provides a compound as described herein, which compound 
shows no activity in the lns-1 cells measured as described in the Glucokinase Activity Assay 
(111). 

In another aspect the invention provides a method of preventing hypoglycaemia comprising 
administration of a compound according to the present invention. 
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In another aspect the invention provides the use of a compound according to the present in- 
vention for the preparation of a medicament for the prevention of hypoglycaemia. 

In another aspect the Invention provides a compound as described herein, which Is an agent 
useful for the treatment of an indication selected from the group consisting of hyperglycemia, 
5 IGT, Insulin resistance syndrome, syndrome X, type 2 diabetes, type 1 diabetes, dyslipide- 
mla, hypertension, and obesity. 

In another aspect the Invention provides a compound as described herein for use as a me- 
dicament. 

In another aspect the Invention provides a compound as described herein for treatment of 
1 0 hyperglycemia, for treatment of IGT, for treatment of Syndrome X, for treatment of type 2 
diabetes, for treatment of type 1 diabetes, for treatment of dysllpidemia, for treatment of hy- 
periipidemia, for treatment of hypertension, for treatment of obesity, for lowering of food in- 
tal<e, for appetite regulation, for regulating feeding behaviour, or for enhancing the secretion 
of enteroincretins, such as GLP-1. 

15 In another aspect the invention provides a phamiaceutical composition comprising, as an 
active Ingredient, at least one compound as described herein together with one or more 
phamnaceutically acceptable canrters or excipients. 

In one embodiment such a phamnaceutical composition may be in unit dosage fomri, compris- 
ing from about 0.05 mg to about 1000 mg. preferably from about 0.1 mg to about 500 mg and 
20 especially prefen-ed from about 0.5 mg to about 200 mg of the compound according to the 
present invention. 

In another aspect the invention provides the use of a compound according to the invention 
for increasing the activity of giucoklnase. 

In another aspect the invention provides the use of a compound according to the invention 
25 for the preparation of a medicament for the treatment of metabolic disorders, for blood glu- 
cose lowering, for the treatment of hyperglycemia, for the treatment of IGT, for the treatment 
of Syndrome X, for the treatment of impaired fasting glucose (IFG). for the treatment of type 
2 diabetes, for the treatment of type 1 diabetes, for delaying the progression of impaired glu- 
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cose tolerance (IGT) to type 2 diabetes, for delaying the pnagression of non-Insulin requiring 
type 2 diabetes to Insulin requiring type 2 diabetes, for the treatment of dysllpWemia, for the 
treatment of hyperilpldemia, for the treatment of hypertension, for lowering of food intake, for 
appetite regulation, for the treatment of obesity, for regulating feeding behaviour, or for en- 
5 handng the secretion of enteroincretlnsJn another aspect the Invention provides the use of a 
compound according to the invention for the preparation of a medicament for the adjuvant 
treatment of type 1 diabetes for preventing the onset of diabetic complications. 

In another aspert the Invention provides the use of a compound according to the Invention 
for the preparation of a medicament for increasing the number and/or the size of beta cells in 
1 0 a mammalian subject^ for treatment of beta cell degeneration, In particular apoptosis of beta 
cells, or for treatment of functional dyspepsia, in particular Irritable bow^el syndrome. 

In one embodiment the invention provides any of the above uses in a regimen which com- 
prises treatment with a further antidiabetic agent. 

In another embodiment the invention provides any of the above uses in a regimen which 
1 5 comprises treatment with a further antihyperilpidemic agent. 

In another embodiment the invention provides any of the above uses in a regimen which 
comprises treatment with a further antiobesity agent. 

In another embodiment the invention provides any of the above uses in a regimen which 
comprises treatment with a further antihypertensive agent. 

20 in a further aspect the invention provides the use of a compound according to the invention 
or a phannaceutical composition as described above for the treatment of metabolic disor- 
ders, for blood glucose lowering, for the treatment of hyperglycemia, for treatment of IGT, for 
treatment of Syndrome X, for the treatment of impaired fasting glucose (IFG), for treatment of 
type 2 diabetes,for treatment of type 1 diabetes, for delaying the progression of impaired glu- 

25 cose tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring 
type 2 diabetes to insulin requiring type 2 diabetes, for treatment of dyslipidemia, for treat- 
ment of hyperiipidemia, for treatment of hypertension, for the treatment or prophylaxis of 
obesity, for lowering of food intal<e, for appetite regulation, for regulating feeding behaviour, 
or for enhancing the secretion of enteroincretins. 
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In a further aspect the Invention provides the use of a compound according to the invention 
or a pharmaceutical composition as described al>ove for the adjuvant treatment of type 1 
diabetes for preventing the onset of diabetic complications. 

In a further aspect the Invention provides the use of a compound according to the invention 
5 or a phamiaceutical composition as described above for Increasing the number and/or the 
size of beta cells In a mammalian subject, for treatment of beta cell degeneration, in particu- 
lar apoptosis of beta cells, or for treatment of functional dyspepsia, in particular initable 
bowel syndrome. 

1 0 Embodiment 1 . In a further aspect the Invention provides a compound of general fomiula (I) 




(I) 



wherein Is C»«-cycloalkyl, Ca^rheterocyclyl. or fused aryl-Cs^-cycloall^yl. each of which is 
optionally substituted with one or more substituents R^. R", R^and R^; 
15 is CM-cydoalkyl, Ca^eterocyclyl, or fused aryl-Ca^-cycloalkyl. each of which is optionally 
substituted with one or more substituents R^. R^^and R^, and 

R^. R*, R^ R®, R**, R^and R^ are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, axo, carisoxy, -CF3; or 

20 • -NR^^R"; or 

• Ci.ff-alkyl, Cz^rallcenyl. Cz^-alkynyl. C«-cycloalkyl, C3^cycloaIkyl-Ci.6-alkyl, aryl, aryl- 
Ci^,-alkyl, heteroaryl-Ci4,-alkyl, Cs-alkoxy. Ca^e-cycloalkyl-Ci^-alkoxy, aryl-Ci^- 
alkoxy, heteroaryl, heteroaryl-Ci^alkoxy. aryloxy, heteroaryloxy. Ci^-alkyithio, aryl- 
thk), heteroarylthk). aryl-Oi^-alkylthio. heteroaryKJi^-alkylthio, Ci^-alkylsulfenyl, Ca^- 

25 cycloalkyl-Ci.6-aIkylthlo, Ci^lkyl-C(0)-0-Ci4ralkyl, Ci.6-alkoxy-Ci^-alkyI, C1.6- 

alkylthio-Ci^-alkyl, carboxy-Ci.6-alkyloxy, amino-Ci^-alkyl, Ci^-alkylamino-Ci^alkyl, 
dKCi^-alkyl)amino-Ci^alkyl, Ci^alkylsulfamoyl, di(Ci-6-alkyl)sulfamoyl, Ci^- 
alkylsulfinamoyl or di(C,^alkyl)sulfinamoyl each of which Is optionally substituted with 
one or more substituents Independently selected from R"; or 

30 . -C(0)-R^. -S(0)2-R^. -C(0)-NR^^R'*. -Ci.6-alkyl-C(0)-NR"R'*; or 
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. two substituents selected from R'. R*. R'and R« or R^. R'\ R^and R^ attached to 
the same or adjacent atoms together form a radical -0-(CH2)i.3-0-; 

R" and R" independently represent hydrogen. CM-allcyl, -C(0)-Ci<-all<yl. carboxy-Ci^-all^yl, 
-C(0)-Ci^alkyl-C(0PH. -S(0)2CH3, or aryl; 

R^ is Cw-allcyi, C^alkoxy. C^6-all<enyl, Ciralltynyl, Cw-cycloallcyl, CM-cycloall<yl-C,^ 
alkyl. aryl, aryl-Ci^alkyl. aryl-Ca^lkenyl, heteroaryl, heteroaryl-C,^-alkyl. carboxy-Ci^alkyl. 
C^lkoxy-C,^-alkyl. C«.alkyithk>Ci^lkyl. R^^HN-d^alkyl. R«R"-N-Ci^alkyl. R^°R"-N- 
S(0)rCi^lkyl. R'°R"-N-C(0)-C«-alkyl. Ci^alkyl-C(0)-NH-Ci^-alkyl, aryl-C(0)-NH-C,^- 
alkyl. heteroafyl-C(0)-NH-Ci^alkyl, C34rcycloalkyl-C(0)-NH-Ci^-alkyl. C,^lkyl-S(0)2-NH- 
Ci^-alkyl. aryl-S(0)2-NH-Ci^alkyl. heteroaryl-S(0)2-NH-C,^-alkyl. or C3^cloalkyl-S(0)2- 
NH-Ci^-alkyl, each of which Is optionally substituted with one or more substituents inde- 
pendently selected from R^^ 

R" is halogen, cyano, hydroxy, -C(0)-0-C,^aikyl, carboxy, -CF3, C,^alkyl, Ci^-alkoxy. 
-S(0)2CH3.or-S(0)2NH2: 

R" and R^^ are independently selected from the group consisting of hydrogen, Ci^-alkyl, hy- 
droxy-Ci^lkyl, carboxy-Ci^-alkyl, aryl, or heteroaryl, each of which is optionally substituted 
with one or more substituents Independently selected from R^'; or R" and R" together with 
the nitrogen to which they are attached fomfi a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected firom nitrogen, oxygen and sulphur; 

R^^ is halogen, cyano. hydroxy, carboxy. -CF3. Ci^-alkyl. -S(0)2CH3. or-S(0)2NH2; 

A is heteroaryl which Is optionally substituted with one or more substituents independently 
selected from R^ R* and R^; 

R^, R^and R' are independently selected firom 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

• Ci^alkyl. Ca^-alkenyl. Ca^-alkynyi, C,^-aIkoxy, Cw-alkylthio, Ci^lkylamino. 
alkyisulfenyl, -C(0)-0-CM-alkyl, formyl. -C(0)-Ci^lkyl, -Ci^-alkyl-C(0)-0-Ci^alkyi, 
-Ci^lkyl-0-C(0)-C,^lkyl. -NH-C(0)-Ci<-alkyl, -C,^alkoxy-Ci^-alkyl, 
-Ci^-alkyl-S-Ci^-alkyl. carboxy-Ci^-alkyl. or hydroxy-Ci^alkyl, each of which Is op- 
tionally substituted with one or more substituents independently selected from R^^; or 
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• aryl. heteroaryl, aryl-Cw-alkyl, heteroaryl-C^alkyl, aryl-Ci^lkoxy, heteroaryl-Ci^ 
alkoxy. aryl-C,^alkylthlo, heteroaryl-Ci^alkylthio. heteroaryl-thio-Ci^lkyl. aryloxy. 
heteroaryloxy, arylthio. heteroarylthto, aryl-Ci^ralkylamlno, each of which is optionally 
substituted on the aryl or heteroaryl part with one or more substltuents independently 
selected from R^^ or 

• C34,-cycloalkyl. CWcycloalkenyl. CWcycloalkyl-Ci^alkyl. Cg^doaikenyl-Ci^j-alkyl, 
Cs^cycloalkyl-Ci^alkoxy, Ca^doalkyl-Ci^-alkylthlo. each of whfch is optionally 
substituted on the cycloalkyi part with one or more substltuents independently se- 
lected from R^'; or 

. -NR'^R*. -Ci^alkyl-NR'^R^, -C,^alkyl-S-R^. -C,^lkyl-S(0)-R^. -Ci^alkyl-S(0)2- 
r2i, .S(0)rR^^ or -S(0)rNR^®R", wherein each alkyi part may be substituted with 
one or more substltuents independently selected firom R*'; or 

• -C(0)NR^®. -Ci^alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stltuents independently selected from R^; or 

two of R^ R* and R® can be taken together to form a C2^lkylene bridge; 

R^^ R", and R^^are independently Ci^-alkyl, halogen, nitro, cyano, hydroxy, carboxy, oxo, 
-CFs, carboxy-Ci*-alkyl, hydroxy-Ci^lkyl. -Ci^-alkyl-C(0)-0-Ci^-alkyl, -C(0)-0-Ci^alkyl, 
-NR'^R^. -NHS(0)2CH3, -C(0)NR"R", -S(0)2CH3, or-S(0)2NH2: 

R^^and r2° independently represent hydrogen, Ci^-alkyl. hydroxy-Ci^alkyl. carboxy-d^ 
alkyI, aryl, heteroaryl, Cg^heterocydyl. or-S(0)2-Ci^ikyl, each of which is optionally substi- 
tuted with one or more substltuents independently selected from R^*, or R" and R^" together 
with the nitrogen to which they are attached fbmi a 3 to 8 membered heterocyclic ring with 
the said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroa- 
toms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optfonaily substi- 
tuted with one or more substltuents Independently selected from R^*; 

is selected from 

• C^alkyl, cariJoxy-Ci^-aikyl. Ci^-alkylamino-Ci^aikyl or hydroxy-Cijralkyi; or 

• aryl, heteroaryl, aryl-Ci^alkyl, or heteroaryl-Ci^lkyl. wherein the aryl or heteroaryl 
part is optionally substituted with one or more substltuents Independently selected 
from R^*; or 

• C«-cycloalkyl, CM-cycloalkenyl, C«-cycloalkyl-Ci^-alkyl, C«-cycloalkenyl-C,^-alkyl; 



wo 2005/066145 



PCT/DK2005/000002 



42 

and R^are Independently selected fronn hydrogen, Ci^lkyl, CM-cycloalkyl. aryl. het- 
eroaryl or and R^ together with the nitrogen to which they are attached fonn a 3 to 8 
membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally con- 
taining one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the het- 
5 erocycllc ring is optionally substituted with one or more substituents independently selected 
from R^; 

R" is halogen, nitro. cyano. hydroxy, carisoxy. -CF3, Ci^^lkyl, hydroxy-Ci^-allcyl. carijoxy- 
Ci^alkyl, -C(0)-Ci4i-all<yl. -C(0)-0-CM-alkyl or -Ci^aikyl-C(0)-0-Ci^ll<yl; 
1 0 R® and R^ are independently Ci^-alkyl. halogen, nitro, cyano. hydroxy, -C(0)-0-Ci^-alkyl. 
carboxy, -Ci^-alkyl-C{0)-0-C,4ralkyl. carboxy-C^-alkyl. -GF3, -S(0)2CH3, or -S(0)2NH2 
as well as any salt hereof with a phamiaceutically acceptable add or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric fomis. 

1 5 Embodiment 2. A compound according to embodiment 1 wherein R^ is Ca^-cydoaikyl, In- 
danyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 
drothiopyranyl, 1 ,4-dioxanyl, 1,3-dioxanyl. piperidyl, pym>lidinyl, morpholinyl, or piperazinyl, 
each of which is optionally substituted with one or more substituents R^ R'*, R' and R®. 
Embodiment 3. A compound according to any one of the embodiments 1 to 2 wherein R^ is 

20 cydopropyl. cydobutyl. cydopentyl. cyclohexyl. cydohexenyl, cydoheptyl, cydoheptenyl, 
cydoodyl, bicydo[3.2.1loctyl, bicydo[2.2.11heptyl, norpinyl, nortwnyl, norcaryl, adamantyl. 
Indanyl, tetrahydrofuryl. tetrahydrothiofuryl. tetrahydrothienyl. tetrahydropyranyl, tetrahy- 
drothlopyranyl, 1,4-dioxanyl, 1,3-dfoxanyl. piperidyl, pynnolidinyl, morpholinyl, or piperazinyl, 
each of which Is optionally substituted with one or more substituents R^, R*, R^ and R^ 

25 Embodiment 4. A compound according to embodiment 3 wherein R^ is cydopropyl, cydobu- 
tyl, cydopentyl, cydohexyl. cydoheptyl, bicydo[3.2.1]octyl, bicydol2.2.1]heptyl, adamantyl. 
Indanyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl. tetrahydrothiopyranyl. piperidyl. 
pynt)lidinyl, morpholinyl. or piperazinyl, each of which is opttonally substituted with one or 
more substituents R^ R*. R^and R\ 

30 Embodiment 5. A compound according to embodiment 4 wherein R^ is cydopentyl, cydo- 
hexyl, cydoheptyl, bicydo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl. tetrahydropyranyl. 
tetrahydrothiopyranyl, piperidyl, pynolidinyl, morpholinyl, or piperazinyl, each of which is op- 
tionally substituted with one or more substituents R^ R*. R^and R®. 
Embodiment 6. A compound according to embodiment 5 wherein R^ is selected from 
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7. A compound according to embodiment 6 wherein is selected from 




Embodiment 8. A compound according to embodiment 7 wtierein R** is selected from 



5 




Embodiment 9. A compound according to embodiment 8 wherein R^ is selected from 
Embodiment 10. A compound according to embodiment 9 wherein R^ is selected from 




10 Embodiment 1 1 . A compound according to embodiment 1 0 wherein R^ is 




Embodiment 12. A compound according to embodiment 10 wherein R^ Is 
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Embodiment 13. A compound according to embodiment 10 wherein is 




Embodiment 14. A compound according to any one of the embodiments 1 to 13 wherein 
is C3^-cycloall<yl» tetrahydrofuryl. tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl. tet- 
rahydrothiopyranyl, 1 ,4-dioxanyl, 1 ,3-dioxanyl, piperidyl, pynrolidinyl, morpholinyl, or piperaz- 
inyl, each of which is optionally substituted with one or more substituents R^^. R^\ R^^and 
R^. 

Embodiment 15. A compound according to embodiment 14 wherein R^ is cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, cyclooctyl, bicy- 
clo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl, norbonyl, norcaryl, adamantyl, tetrahydrofuryl, 
tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1 ,4-dioxanyl, 
1,3-dioxanyl. piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is optionally 
substituted with one or more substituents R^°, R^^and R^^. 
Embodiment 16. A compound according to embodiment 15 wherein R^ is cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, bicycloI3.2.1]octyl. bicyclo[2.2.1]heptyl. adamantyl, tetra- 
hydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, 
morpholinyl, or piperazinyl, each of which is optionally substituted with one or more substitu- 
ents R^^ R^\ R^^ and R^. 

Embodiment 17. A compound according to embodiment 16 wherein R^ is cyclopentyl, cyclo- 
hexyl, bicycIo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 
drothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is optionally 
substituted with one or more substituents R^°, R^^and R^. 
Embodiment 18. A compound according to embodiment 17 wherein R^ is selected from 




Embodiment 19. A compound according to embodiment 18 wherein R^ is selected from 
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Embodiment 20. A compound according to embodiment 19 wherein is selected from 




Embodiment 21. A compound according to embodiment 20 wlierein is selected from 



5 




Embodiment 22. A compound according to embodiment 21 wlierein R^ is selected from 
Embodiment 23. A compound according to embodiment 22 wherein R^ is 




1 0 Embodiment 24. A compound according to embodiment 22 wherein R^ is 



Embodiment 25. A compound according to embodiment 22 wherein R^ is 
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Embodiment 26. A compound according to any one of the emlxxiiments 1 to 25 wherein 
and are both cyclohexyl. 

Embodiment 27. A compound according to any one of the embodiments 1 to 26 wherein R^, 
R*. F^, R*. R*. R^and R^ are independently selected firom the group consisting of 

•halogen, oxo, cyano, hydroxy, carboxy, -CF3; or 

•-NR^^'R"; or 

•Ci^ll^yl, Cz^-alkenyl. Cs^doallcyl, C«-cycloalkyl-Ci^-all<yl, aryl, aryl-Ci4,-all<yl, 
Ci^-alltoxy, C3«-cycioall<yl-Ci.6-alkoxy, aryl-Ci^ll^oxy, Ci.e-all<ylthlo. arylthio, 
-C(0)-0-Ci.«-all<yl, or Ci4ralkyi-C(0)-0-Ci^llcyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^; or 
.-C(0)-R^. -S(0)rR^. -C(0)-NR^'R'^ -Ci^alkyl-C(0)-NR^'R'^ or 

two substituents selected from R^ R*. R'and R* or R^. R^\ R*^ and R^ attached to the 

same or adjacent atoms together form a radical -0-(CH2)i^-0-. 

Embodiment 28. A compound according to embodiment 27 wherein R', R*, R^ R^ R™, R , 
R'^and R" are independently selected from the group consisting of 

• halogen, 0x0, -CF3; or 
. -NR^°R";or 

• Ci^-alkyl. Ca^rcydoalkyl, Ci.e-alkoxy, Ci^-alkylthio. aryl, aryl-Cwalkyl, arylthio, 
-C(0)-0-Ci.6-alkyl. or Ci^-alkyl-C(0)-0-Ci.e-alkyl, each of which is optionally sub- 
stituted with one or more substituents Independently selected from R^^ or 

• -C(0)-R" or -S(0)2-R^; or 

two substituents selected from R', R*. R^and R* or R^, R^and R^ attached to the 
same or adjacent atoms together fonn a radical -0-(CH2)i^0-. 
Embodiment 29. A compound according to embodiment 28 wherein F^, R*. R*. R*. R^, 
R^and R^ are independently selected from the group consisting of 

• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, cydopropyl, cyclobutyl, cyclopen- 
tyl. cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl. methoxy, ethoxy, propoxy. 
phenylthio. , -C(0)-0-CH3, or -C(0)-0-CH2CH3, each of which is optionally sub- 
stituted with one or more substituents Independently selected from R"; or 

• -C(0)-R" or -S{0)rR^^; or 

two substituents selected from R'. R*. R'and R« or R* R^and R^ attached to the 
same or adjacent atoms together fonm a radical -0-(CH2)i.3-0-. 
Embodiment 30. A compound according to embodiment 29 wherein R^, R*, R^ R°, R™, 
R^^and R" are independently selected from the group consisting of 
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• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, cyclopropyl, cyclobutyl. cydopen- 
tyl, cyclohexyl, phenyl, naphtyt, benzyl, phenyl-ethyl, methoxy, ethoxy, propoxy, 
phenylthio, -C(0)-0-CH3. or -C(0)-0-CH2CH3. each of which is optionally substi- 

5 tuted with one or more substttuents independently selected from R^^; or 

• -C(0)-R2^or-S(0)2-R^^ 

Embodiment 31 . A compound according to embodiment 30 wherein R^ R"*, R^ R^ R^°, 
R^and R^ are independently selected from the group consisting of F, CI, -CPs, methyl, 
ethyl, propyl, isopropyl. butyl, or ferf-bufyl, -C{0)-R^ or -S{0)2-R^. 

10 Embodiment 32. A compound according to embodiment 28 wherein R^ R^ R^ R^ R^^ 
R^and R^ are independently selected from Ci^-alkyl or -C(0)-R^^. 
Embodiment 33. A compound according to any one of the embodiments 1 to 32 wherein R^° 
and R^^ independently represent hydrogen, methyl, ethyl, propyl, -C(0)-CH3, -C(0)-CH2CH3, 
-CH2C(0)OH, -CH2CH2C(0)OH. -C(0)-CH2-C(0)0H. -C(0)-CH2CH2-C(0)OH. -S(0)2CH3. or 

15 phenyl. 

Embodiment 34. A compound according to embodiment 33 wherein R^° and R^^ independ- 
ently represent hydrogen, methyl, ethyl. -C(0)-CH3. -CH2C(0)0H, -C(0)-CH2-C(0)0H, 
-S(0)2CH3, or phenyl. 

Embodiment 35. A compound according to embodiment 34 wherein R^° and R^^ independ- 

20 ently represent hydrogen, methyl, ethyl, or phenyl. 

Embodiment 36. A compound according to any one of the embodiments 1 to 35 wherein R^^ 
is Ci^-alkyl, Ci^alkoxy, Ca^alkenyl, C2^lkynyl, Ca^-cycloalkyl, C3^-cycloalkyl-Ci.6-alkyl, 
aryl, aryl-Ci^alkyl, aryl-C2-6-alkenyl, heteroaryl. heteroaryl-Ci^-alkyl, carboxy-Ci^alkyl, Ci^- 
alkoxy-Ci^-alkyl. Ci^-alkylthio-Ci^alkyl, R'^HN-Ci^-aikyl. R'°R''N-Ci^-alkyl, R'*'R^^N-S(0)2- 

25 Ci^-alkyl, or R^°R^^N-C(0)-Ci^-alkyI. each of which is optionally substituted with one or more 
substituents independently selected from R^^. 

Embodiment 37. A compound according to embodiment 36 wherein R^^ is Ci^-alkyl. C1.6- 
alkoxy, Cs-a-cycloalkyl, Cs^-cycloalkyl-Ci^-alkyl, aryl-Cz^-alkenyl, aryl, heteroaryl, heteroaryl- 
Ci^-alkyl, carboxy-Ci^-alkyl, Ci^-alkoxy-Ci^-alkyl,.R^^HN-Ci^-alkyl. R^°R^''N-Ci^-alkyl, 

30 R^°R^^N-S(0)2-Ci^-alkyl. or R^^R^^N-C(0>-Ci.6-alkyl, each of which is optionally substituted 
with one or more substituents independently selected from R^^. 
Embodiment 38. A compound according to embodiment 37 wherein R^^ is Ci^-alkyl. Ci^- 
alkoxy, C^-cycloalkyl, C3^cycloalkyl-Ci^-alkyl. aryl. heteroaryl-Ci^-alkyl, aryl-Ci^alkyl, Ci. 
6-aIkoxy-Ci^-alkyl or heteroaryl, each of which is optionally substituted with one or more sub- 

35 stituents independently selected from R^^ 
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Embodiment 39. A compound according to embodiment 38 wherein R^' is methyl, ethyl, pro- 
pyl, n-butyl, Isobutyl, 1,1,1-trifluoroethyl, cyclopropyl, cydopentyl, cydopropylmethyl, phenyl, 
pyridyl, thiophene, imidazole, or thiazole, each of which Is optionally substituted with one or 
more substituents Independently selected from R^^ 
5 Embodiment 40. A compound according to embodiment 39 wherein R^^ is methyl, ethyl, pro- 
pyl, n-butyl, Isobutyl, 1,1,1-trffluoroethyl. cyclopropyl, cydopentyl, cydopropylmethyl. phenyl, 
or pyridyl. thiophene. imidazole, or thiazole. 

Embodiment 41 . A compound according to any one of the embodiments 1 to 40 wherein R^^ 
is halogen, cyano, hydroxy, carboxy. -CF3. or Ci.erali<yl. 
1 0 Embodiment 42. A compound according to embodiment 41 wherein R^^ is halogen, cyano, 
hydroxy, carboxy, -CF3, methoxy, methyl, ethyl or propyl. 

Embodiment 43. A compound according to any one of the embodiments 1 to 42 wherein R" 
and R^* are Independently selected from the group consisting of hydrogen, Ci^-aikyl, hy- 
droxy-Ci.6-alkyl, carboxy-Ci.«-alkyl. phenyl, or naphtyl, each of which is optionally substituted 
15 with one or more substituents Independently selected from R^^ or R" and R^'* together with 
the nitrogen to which they are attached fonn a 3 to 8 membered heterocydic ring with the 
said nitrogen atom, the heterocydic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur. 

Embodiment 44. A compound according to embodiment 43 wherein R^' and R^" are inde- 
20 pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, hydroxy- 
methyl, hydroxy-ethyl. carboxy-methyl, carboxy-ethyl, phenyl, or naphtyl. each of which is 
optionally substituted with one or more substituents independently selected from R^^; or R^' 
and R^'* together with the nitrogen to which they are attached fonn a 3 to 8 membered het- 
erocydic ring with the said nitrogen atom, the heterocydic ring optionally containing one or 
25 two further heteroatoms seleded from nitrogen, oxygen and sulphur. 

Embodiment 45. A compound according to embodiment 44 wherein R^^ and R^* are inde- 
pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, or phenyl, 
each of which is optionally substituted with one or more substituents independently selected 
from R^^ 

30 Embodiment 46. A compound according to any one of the embodiments 1 to 44 wherein R^^ 
is halogen, cyano. hydroxy, carboxy, -CF3, methyl, ethyl, or propyl. 
Embodiment 47. A compound according to embodiment 46 wherein R^^ is halogen, hydroxy, 
carboxy, -CF3, methyl, or ethyl. 

Embodiment 48. A compound according to any one of the embodiments 1 to 47 wherein A is 
35 thiazolyl, thiadiazolyl, pyrazlnyl, pyridyl. benzothiazolyl, 5,6-dlhydro-4HK:ydopentathlazolyl. 
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4.5,6.7-tetrahydro-benzothiazolo-pyridyl, 6,7-dihydro-pyranothlazolyl, or 4,5.6,7- 
tetrahydrobenzothlazolyl optionally substituted with one or more substituents independentiy 
selected from R^, and R'. 

Embodiment 49. A compound according to embodiment 48 wherein A Is 

Embodiment 50. A compound according to embodiment 48 wherein A is thiazolyl or thiadia- 
zolyi optionally substituted with one or more substituents Independently selected from R^. 
and Rl 

Embodiment 51 . A compound according to embodiment 50 wherein A is thiazolyl, 1 ,2,4- 
10 thiadiazolyl, or 1,3,4-thiadiazolyl. optionally substituted with one or more substituents inde- 
pendently selected from R^, R® and R^. 

Embodiment 52. A compound according to embodiment 51 wherein A is 




Embodiment 53. A compound according to embodiment 52 wherein A is 




Embodiment 54. A compound according to embodiment 53 wherein A is 

Embodiment 55. A compound according to any one of the embodiments 1 to 54 wherein R^, 
and R* are Independently selected from 
20 • halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

• Ci^allcyl, Cz^-alkenyl, Ci^alkoxy, C^alkylthio. Ci^-alkylamlno, Cw-alkylsulfenyl, 
-C(0)-0-Ci^allcyl, -C(0)-Ci^-alkyl, -CM-alkyl-C(0)-0-Ci^-alkyl, 
-Ci.e-alkyl-0-C(0)-Ci.6-alkyl, -NH-C(0)-C,m-alkyl. -Ci^alkoxy-Ci.8-alkyl. 
-Ci^-alkyl-S-C,^alkyl, CM-cycloalkyl-Ci.6-alkyl, CW<ycloalkyl-C,^-alkoxy, C«- 
25 cycIoalkyl-Ci^alkylthio each of which Is optionally substituted with one or more sub- 

stituents Independently selected from R^'; or 
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•aryl, heteroaryl, aryl-Ci^alkyl, heteroaryl-Ci^alkyl. aryl-Ci^-alkoxy, heteroaryl-Ci^ 
alkoxy, heteroaryl-thlo-Ci^lkyl, aryloxy, heteroaryloxy, heteroarylthio, each of which 
is optionally substituted on the aryl or heteroaryl part with one or more substituents 
Independently selected from R^^; or 
5 • Ca^-cycloalkyl, CM-cydoalkenyl, Ca^-cycloalkyl-Ci^-alkyl. C«-cycloalkenyl-Ci^- 

alkyl, each of which Is optionally substituted on the cycloalkyi part with one or more 
substituents Independently selected from R^^; or 

— NR^'R^, -Ci^.alkyl-NR'®R^, -Ci^-alkyl-S-R2\ -Ci^-alkyl-S(0)-R^\ -d^-alkyl- 
S(0)rR^\ -S(0)rR^ or -S(0)2-NR^^R^, wherein each alkyi part may be substituted 
10 with one or more substituents independently selected from R^; or 

•-C(0)NR^R^. -Ci^-alkyl-C(0)NR^^® optionally substituted with one or more sub- 
stituents independently selected from R^; or 
two of R^ R® and R® can be taken together to fomi a Ca^-alkylene bridge. 
Embodiment 56. A compound according to embodiment 55 wherein R^, R® and R^ are inde- 
1 5 pendently selected from 

• halogen, carboxy, cyano, or-CFa; or 

•Ci^alkyl, C2^-alkenyl, Ci.6-alkoxy, Ci^-alkylthio. -C(0)-0-Ci^-alkyl, -C(0)-Ci.6-alkyl. 
"Ci^-alkyl-C(0)-0-Ci-6-alkyl, -Ci^-aIkyl"0-C(0)-Ci^-alkyl, -Ci^-alkoxy-Ci^-alkyl, Ca^- 
cycloalkyl-Ci^-alkyl, each of which is optionally substituted with one or more substitu- 
20 ents Independently selected from R^®; or 

•aryl, heteroaryl, aryl-Ci^alkyl, heteroaryl-Ci^-alkyl, each of which is optionally sub- 
stituted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R^^; or 

•Ca-s-cydoalkyl, Ca^-cycloalkyl-Ci^-alkyl, each of which Is optionally substituted on 
25 the qrcloalkyi part with one or more substituents independently selected from R^*; or 

•-NR^^R^. -C^alkyl-NR^^R^^ -S(OVR=^^ or -S(0)2-NR^®R^. wherein each alkyl part 
may be substituted with one or more substituents Independently selected from R^; or 

• -C(0)NR^R^, -Ci^-alkyl-C(0)NR^R2^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

30 two of R^, R^ and R® can be taken together to form a C2-6-alkyIene bridge. 

Embodiment 57. A compound according to embodiment 56 wherein R^ R^ and R® are inde- 
pendently selected from 

•halogen, carboxy or -CF3; or 
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• Ci^-alkyl, Ci^alkoxy. Ci^alkylthio. -Ci^-aIky!-C(0)-0-Ci^-alkyl, 
-Ci^-alkyl-0-C(0)-Ci^-alkyl or-C(0)-0-Ci^-alkyl. each of which is optionally substi- 
tuted with one or more substituents Independently selected from R^®; or 
•phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl. and 

5 wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 

with one or more substituents independently selected from R^^; or 

• cyclopropyl, cyclobutyl, cyclopentyl, or (yclohexyl, each of which is optionally substi- 
tuted on the cycloalkyi part with one or more substituents independently selected 
from R^*; or 

10 • .C(0)NR22r23, .S(0)rR^ or -S(0)2-NR^®R^: or 

two of R^ R® and R^ can be talcen together to fornn a Ca^-alkylene bridge. 
Embodiment 58. A compound according to embodiment 57 wherein R^, R° and R^ are inde- 
pendently selected from halogen, carboxy, -CF3, -S-CH3. -S-CH2CH3, -S-CH2CH2CH3, 
methyl, ethyl, propyl, isopropyl. butyl, ferf-butyl, methoxy, ethoxy, -CH2-C(0)-0-CH3, 

15 -CH2-C{0)-0-CH2CH3, -CH2CH2-C(0)-0-CH3. -CH2CH2-C(0)-0-CH2CH3, -CH2-0-C(0)-CH3. 
-CH2-0-C{0>CH2CH3. -CH2CHrO-C(0)-CH3, -CH2CHz-0-C(0)-CH2CH3, -C(0)-0-CH3. 
-C(0)-0-CH2CH3, each of which is optionally substituted with one or more substituents inde- 
pendently selected from R^®; or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, 
each optionally substituted on the heteroaryl part with one or more substituents independ- 

20 ently selected from R^^ or -S(0)2-R^^ . 

Embodiment 59. A compound according to embodiment 58 wherein R^, R® and R® are inde- 
pendently selected from CI, F. Br, -CF3, -S-CH3. -S-CH2CH3, -S-CH2CH2CH3, methyl, ethyl, 
methoxy, ethoxy, -CH2-C(b)-0-CH2CH3. -C(0)-0-CH3, or -C(0)-0-CH2CH3, each of which is 
optionally substituted with one or more substituents independently selected from R^^ or het- 

25 eroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the het- 
eroaryl part with one or more substituents independently selected from R^^ 
Embodiment 60. A compound according to any one of the embodiments 1 to 59 wherein R^^ 
R^^ and R^®are independently Ci^-alkyl, halogen, hydroxy, 0x0, carboxy, -CF3, carboxy-Ci^- 
alkyl, hydroxy-C,^-alkyl, -C,^alkyl-C(0)-0-Ci^-alkyl, -C(0)-0-C,^alkyl, --NR^^R^, - 

30 C{0)NR^®R2° or -S{0)2CH3. 

Embodiment 61 . A compound according to embodiment 60 wherein R^®, R^^, and R^® are in- 
dependently methyl, ethyl, propyl, halogen, hydroxy, 0x0, carboxy, -CF3, carboxy-methyl, 
carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, 
-CH;rC(0K>-CH3. -CH2-C(0)-0-CH2CH3, -CH2CH:rC(0)-0-CH3, -CH2CH2-C(0)-0-CH2CH3, 

35 -C(0)-O-CH3, -C(0)<).CH2CH3. -C(0)-0-CH2CH2CH3. or -S(0)2CH3. 
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Embodiment 62. A compound according to embodiment 61 wherein R^^, and R^^are in- 
dependently methyl, ethyl, propyl, halogen, oxo, carboxy, carboxy-methyl, carboxy-ethyl, 
carboxy-propyl, hydroxy-methyi, hydre)xy-ethyl, hydroxy-propyl, -CH2-C(0)-0-CH3, 
-CHrC(0)-0-CH2CH3. -CH2CH2-C(0)-0-CH3, -CHzCHrCCOVO-CHzCHs, -C(0)-0-CH3, 
5 -C(0)-O.CH2CH3. -C(0)-0-CH2CH2CH3, or -S(0)2CH3. 

Embodiment 63. A compound according to embodiment 60 wherein R^®, R^^, and R^^are 
independently carboxy, -NR^^R^, or-C(0)NR^^R^^ 

Embodiment 64. A compound according to any one of the embodiments 1 to 63 wherein R^® 
and R^ independently represent hydrogen, Ci^-alkyl, hydroxy-Ci^-alkyl, carboxy-Ci^-alkyl, 

10 phenyl, naphtyl, Ca«-heterocyclyl, or -S(0)rCi-6-alkyl, each of which is optionally substituted 
with one or more substituents independently selected from R^^; or R""® and R^ together with 
the nitrogen to which they are attached fomi a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally substituted 

1 5 with one or more substituents independently selected from R^^. 

Embodiment 65. A compound according to embodiment 64 wherein R^^and R^ independ- 
ently represent hydrogen, methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy- 
propyl, hydroxy-methyi, hydroxy-ethyl, hydroxy-propyl, phenyl, or naphtyl, or R^® and R^ to- 
gether with the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring 

20 with the said nitrogen atom, the heterocyclic ring optionally containing one or two further het- 
eroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally sub- 
stituted with one or more substituents independently selected from R^^. 
Embodiment 66. A compound according to embodiment 64 wherein R^®and R^ independ- 
ently represent hydrogen, Ci^-alkyl, or R^® and R^ together wth the nitrogen to which they 

25 are attached fonm a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the het- 
erocyclic ring optionally containing one or two further heteroatoms selected from nitrogen, 
oxygen and sulphur, the heterocyclic ring is optionally substituted with one or more substitu- 
ents independently selected from R^. 

Embodiment 67. A compound according to embodiment 66 wherein R^® and R^ independ- 
30 ently represent hydrogen, methyl, ethyl, or propyl, or R^® and R^ together with the nitrogen to 
which they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen 
atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, homopiperazinyl, or 
morpholinyl, the heterocyclic ring is optionally substituted with one or more substituents in- 
dependently selected from R^^ 
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Embodiment 68. A compound according to any one of the embodiments 1 to 67 wherein R^^ 
is selected from 

•Ci^llQrl, carboxy-Ci^-aikyl, or hydroxy-Ci^alkyl; or 

• phenyl, naphtyl, or phenyl-Ci-e-alkyl. wherein the aryl part is optionally substituted 
5 with one or more substltuents Independently selected from R^"*; or 

• Ca^-^ydoalkyl, or CM-cydoalkyl-Ci^-alkyl. 

Embodiment 69. A compound according to embodiment 68 wherein R^ is selected from 

• methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl; or 

10 •phenyl, naphtyl, or phenyl-Ci-e-alkyl, wherein the aryl part is optionally substituted 

with one or more substituents independently selected from R^"*; or 

• Ca^i-cycloalkyl, or Ca^-cydoalkyi-Ci^-alkyl. 

Embodiment 70. A compound according to embodiment 69 wherein R^ is selected from 
•methyl, ethyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl,; or 

1 5 • phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 

with one or more substituents independently selected from R^"*. 
Embodiment 71 . A compound according to any one of the embodiments 1 to 70 wherein R^ 
and R^are independently selected from hydrogen, Ci^e-alkyl. C«-cycloalkyl, phenyl, naphtyl, 
or R^ and R^ together with the nitrogen to which they are attached fonn a 3 to 8 membered 

20 heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing one 
or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring 
is optionally substituted with one or more substituents independently selected from R^"^. 
Embodiment 72. A compound according to embodiment 71 wherein R^ and R^are inde- 
pendently selected from hydrogen, methyl, ethyl, propyl, butyl, cyclopropyl, cyclobutyl, 

25 cydopentyl, cydohexyl, cycloheptyl, phenyl, naphtyl, or R^ and R^ together with the nitro- 
gen to which they are attached fonm a 3 to 8 membered heterocydic ring with the said nitro- 
gen atom, wherein the heterocyclic ring is pynrolidyl, piperidyl, piperazinyl, homoplperazinyl, 
or morphollnyl, the heterocydic ring is optionally substituted with one or more substituents 
independently selected from R^. 

30 Embodiment 73. A compound according to any one of the embodiments 1 to 72 wherein R^* 
is halogen, hydroxy, cariboxy. -CF3, Ci^-alkyl, hydroxy-Ci^alkyl, caitoxy-Ci^-alkyl, 
.C(0)-Ci.6-alkyl, -C(0)-0-C,^alkyl or -Ci^-alkyl-C(0)-O.Ci^-alkyl.. 
Embodiment 74. A compound according to embodiment 73 wherein R^^ is cariboxy, Ci^-alkyl, 
carboxy-Ci^-alkyl, -C(0)-Ci^-alkyl, -C(0>-0-Ci^alkyl or -Ci^alkyl-C(0)-0-Ci-6-alkyl. 
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Embodiment 75, A compound according to any one of the embodiments 1 to wherein 
and are independently Ci^all<yl, halogen, hydroxy, carboxy, or -CFa. 
Embodiment 76. A compound according to embodiment 75 wherein R^ and R^® are Inde- 
pendently methyl, ethyl, propyl, halogen, hydroxy, carboxy, or-CFs. 

Embodiment 77. A compound according to any one of the embodiments 1 to 76. which com- 
pound is an activator of glucokinase, when tested in the Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of 2 mM. 

Embodiment 78. A compound according to any one of the embodiments 1 to 77, which com- 
pound is an activator of glucokinase. when tested In the Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of from 10 to 15 mM. 

Embodiment 79. A compound according to any one of the embodiments 1 to 78, which com- 
pound, at a concentration of 30 pM, is capable of providing an at least 1.5, such as at least 
1.7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation As- 
say (I) disclosed herein at a glucose concentration of 2 mM. 

Embodiment 80. A compound according to any one of the embodiments 1 to 79, which com- 
pound, at a concentration of 30 pM, is capable of providing an at least 1.5, such as at least 
1 J, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation As- 
say (I) disclosed herein at a glucose concentration of from 10 to 15 mM. 

Embodiment 81 . A compound according to any one of the embodiments 1 to 80, which at a 
concentration of 5 pM is capable of providing an at least 1.5, such as at least 1.7, for in- 
stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) dis- 
closed herein at a glucose concentration of 2 mM. 

Embodiment 82. A compound according to any one of the embodiments 1 to 81 , which at a 
concentration of 5 |jM is capable of providing an at least 15, such as at least 1.7, for in- 
stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) dis- 
closed herein at a glucose concentration of from 10 to 15 mM. 
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Embodiment 83. A compound according to any one of the embodiments 1 to 82, which com- 
pound provides an Increase in glucokinase activity, where the increase In glucol<lnase activity 
provided by the compound Increases with Increasing concentrations of glucose. 

Embodiment 84. A compound according to embodiment 83, which provides an increase in 
5 glucolcinase activity in Glucokinase Activation Assay (I) disclosed herein at a glucose con- 
centration of 15 mlVI, which increase is significantly higher than the increase in glucokinase 
activity provided by the compound in Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 5 mM. 

Embodiment 85. A compound according to any one of the embodiments 83 to 84, which at a 
10 compound concentration of 10 pM provides an Increase In glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is significantly higher than the increase in glucokinase activity provided by the com- 
pound at a compound concentration of 10 pM in Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 5 mM. 

15 Embodiment 86. A compound according to any one of the embodiments 83 to 85, which at a 
compound concentration of 10 pM provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (1) disclosed herein at a glucose concentration of 15 mM, which 
increase is at least 1.1 fold higher, such as at least 1 .2 fold higher, for instance at least 1 .3 
fold higher, such as at least 1.4 fold higher, for instance 1.5 fold higher, such as at least 1.6 

20 fold higher, for instance at least 1 .7 fold higher, such as at least 1 .8 fold higher, for instance 
at least 1 .9 fold higher, such as at least 2.0 fold higher than the increase in glucokinase activ- 
ity provided by the compound at a compound concentration of 10 mM in Glucokinase Activa- 
tion Assay (I) disclosed herein at a glucose concentration of 5 mM. 
Embodiment Liver specificity 

25 87. A compound according to any one of the embodiments 1 to 86, which compound in- 
creases glucose utilization in the liver without inducing any Increase in insulin secretion in 
response to glucose. 

Embodiment 88. A compound according to any one of the embodiments 1 to 86, which com- 
pound shows a significantly higher activity in isolated hepatocytes compared to the activity of 
30 the compound in lns-1 cells. 
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Embodiment 89. A compound according to any one of the embodiments 87 to 88. which 
compound shows a significantly higher activity in isolated hepatocytes measured as de- 
scribed In the Glucokinase Activity Assay (II) compared to the activity of the compound in 
lns-1 cells measured as described in the Glucolcinase Activity Assay (III). 

5 Embodiment 90. A compound according to embodiment 89. which compound shows an ac- 
tivity in isolated hepatocytes measured as described in the Glucol<inase Activity Assay (1!) 
which activity is at least 1 .1 fold higher, such as at least 1 .2 fold higher, for instance at least 
1 .3 fold higher, such as at least 1 .4 fold higher,- for instance 1 .5 fold higher, such as at least 
1.6 fold higher, for instance at least 1 .7 fold higher, such as at least 1 .8 fold higher, for in- 

10 stance at least 1.9 fold higher, such as at least 2.0 fold higher, for instance at least a 3.0 fold 
higher, such as at least a 4.0 fold higher, for instance at least 5.0 fold higher, such as at least 
10 fold higher than the activity of the compound in lns-1 cells measured as described in the 
Glucokinase Activity Assay (III). 

Embodiment 91 . A compound according to embodiment 89, which compound shows no ac- 
15 tivity in the lns-1 cells measured as described In the Glucokinase Activity Assay (III). 

Embodiment 92. A method of preventing hypoglycaemia comprising administration of a com- 
pound according to any one of the embodiments 1 to 91. 

Embodiment 93. The use of a compound according to any one of the embodiments 1 to 91 
for the preparation of a medicament for the prevention of hypoglycaemia. 

20 Embodiment 94. A compound according to any one of embodiments 1 to 91 , which is an 
agent useful for the treatment of an indication selected from the group consisting of hyper- 
glycemia. I6T, insulin resistance syndrome, syndrome X, type 2 diabetes, type 1 diabetes, 
dyslipidemia, hypertension, and obesity. 

Embodiment 95. A compound according to any one of embodiments 1 to 94 for use as a me- 
25 dicament. 

Embodiment 96. A compound according to any one of embodiments 1 to 94 for treatment of 
hyperglycemia, for treatment of IGT, for treatment of Syndrome X, for treatment of type 2 
diabetes, for treatment of type 1 diabetes, for treatment of dyslipidemia, for treatment of hy- 
periipidemia, for treatment of hypertension, for treatment of obesity, for lowering of food in- 
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take, for appetite regulation, for regulating feeding behaviour, or for enhancing the secretion 
of enterolncretlns, such as 6LP-1 . 

Embodiment 97. A phannaceutlcal composition comprising, as an active Ingredient, at least 
one compound according to any one of embodiments 1 to 96 together with one or more 
5 phamnaceutically acceptable caniers or exdplents. 

Embodiment 98. A phanmaceutlcal composition according to embodiment 97 in unit dosage 
fomi, comprising from about 0.05 mg to about 1000 mg, preferably from about 0.1 mg to 
about 500 mg and especially prefen-ed from about 0.5 mg to about 200 mg of the compound 
according to any one of embodiments 1 to 96. 

1 0 Embodiment 99. Use of a compound according to any one of the embodiments 1 to 96 for 
increasing the activity of glucoldnase. 

Embodiment 100. Use of a compound according to any one of embodiments 1 to 96 for the 
preparation of a medicament for the treatment of metabolic disorders, for blood glucose low- 
ering, for the treatment of hyperglycemia, for the treatment of IGT, for the treatment of Syn- 

1 5 drome X, for the treatment of impaired fasting glucose (I FG), for the treatment of type 2 dia- 
betes, for the treatment of type 1 diabetes, for delaying the progression of impaired glucose 
tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring type 2 
diabetes to insulin requiring type 2 diabetes, for the treatment of dyslipidemia, for the treat- 
ment of hyperlipidemia, for the treatment of hypertension, for lowering of food intake, for ap- 

20 petite regulation, for the treatment of obesity, for regulating feeding behaviour, or for enhanc- 
ing the secretion of enterolncretlns. 

Embodiment 101 . Use of a compound according to any one of embodiments 1 to 96 for the 
preparation of a medicament for the adjuvant treatment of type 1 diabetes for preventing the 
onset of diabetic complications. 

25 Embodiment 102. Use of a compound according to any one of embodiments 1 to 96 for the 
preparation of a medicament for increasing the number and/or the size of beta cells in a 
mammalian subject, for treatment of beta cell degeneration, in particular apoptosis of beta 
cells, or for treatment of functional dyspepsia, in particular inritable bowel syndrome. 
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Embodiment 103. Use according to any one of the embodinnents 100 to 102 in a regimen 
which comprises treatment with a further antidiabetic agent 

Embodiment 104. Use according to any one of the embodiments 100 to 103 in a regimen 
which comprises treatment with a further antihyperiipidemic agent. 

Embodiment 105. Use according to any one of embodiments 100 to 104 in a regimen which 
comprises treatment with a further antiobesity agent. 

Embodiment 106. Use according to any one of embodiments 100 to 105 in a regimen which 
comprises treatment with a further antihypertensive agent 

Embodiment 107. Use of a compound according to any one of the embodiments 1 to 96 or a 
pharmaceutical composition according to embodiment 97 or embodiment 98 for the treat- 
ment of metabolic disorders, for blood glucose lowering, for the treatment of hyperglycemia, 
for treatment of IGT, for treatment of Syndrome X, for the treatment of impaired fasting glu- 
cose (IFG), for treatment of type 2 diabetes.for treatment of type 1 diabetes, for delaying the 
progression of impaired glucose tolerance (IGT) to type 2 diabetes, for delaying the progres- 
sion of nonnnsulin requiring type 2 diabetes to insulin requiring type 2 diabetes, for treatment 
of dyslipidemia, for treatment of hyperiipidemia, for treatment of hypertension, for the treat- 
ment or prophylaxis of obesity, for lowering of food intake, for appetite regulation, for regulat- 
ing feeding behaviour, or for enhancing the secretion of enteroincretins. 

Embodiment 108. Use of a compound according to any one of the embodiments 1 to 96 or a 
phanmaceutical composition according to embodiment 97 or embodiment 98 for the adjuvant 
treatment of type 1 diabetes for preventing the onset of diabetic complications. 

Embodiment 109. Use of a compound according to any one of the embodiments 1 to 96 or a 
pharmaceutical composition according to embodiment 97 or embodiment 98 for increasing 
the number and/or the size of beta cells in a mammalian subject, for treatment of beta cell 
degeneration, in particular apoptosis of beta cells, or for treatment of funcHonal dyspepsia, In 
particular irritable bowel syndrome. 



Embodiment A1 . In another aspect the Invention provides a compound of general formula (I) 
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wherein is CM-cycloall<yl, C3^-cycloall<enyl, Ca^-heterocyclyl, C3^-heterocycloall<enyl, 
fused aryl-C3^-<^doall<yl, or fused heteroaryl-CM-cycloall<yl, eadi of wliicli is optionally sub- 
5 stituted witli one or more substituents R^. R", R^and R^; 

r2 is C3^-cycloall<yl, CM-cycloallcenyl, Ca^-heterocyclyl. Ca-s-heterocycloalltenyl, fused aryl- 
CM-cycloall<yl or fused heteroaryi-Cs-s-cycloall^yl, eachi of whicit Is optionally substituted witii 
one or more substituents R^, F?\ R^and R^, and 



10 R^ R", R*. R^ R^. P?\ R^and R^ are independently selected from the group consisting of 

• halogen, nitro, c^ano, hydroxy, oxo, carboxy, -CF3; or 

• -NR'°R"; or 

• Ci^alkyl, Ca^lkenyl, Cz^lkynyl. Ca^-cycloalkyl, Cs^-cycIoalkyi-Ci^alkyl, aryl, aryl- 
Ci4-alkyl, heteroaryl-Ci^alkyl, Ci^-alkoxy, Ca^-cycloalkyl-Ci^-alkoxy, aryl-Gi^- 

15 alko)^, heteroaryl, heteroaryl-Ci-e-alkoxy, aryloxy, heteroaryloxy. Ci^-alkylthio, aryl- 

thlo, heteroarylthio, Cs^-cydoalkylthio, aryl-Ci^-alkylthio, heteroaryl-Ci.6-alkylthio, Ci. 
6-alkylsulfenyl, CM-cycloalkyl-Ci^-alkylthio, Ci^-aikyl-C(0)-0-Ci^-alkyl, Ci^-alkoxy- 
Ci^-alkyl, Ci^-alkylthio-Ci^-alkyl, carboxy-Ci^-alkyloxy, amino-Ci^-alkyl, Ci-e- 
alkylamino-Ci^alkyl, di-(C,^alkyl)amino-Ci^-alkyl, Ci^-alkylsulfamoyl, di(Ci^- 

20 alkyl)sulfamoyl, Ci^-alkylsulfinamoyl or di(Ci^alkyl)sulfinamoyl each of which is op- 

tionally substituted with one or more substituents independently selected from R^^; or 

• -C(0)-R", -S(0)rR^'. -C(0>NR''R'\ -S{0)2-NR"R". -Ci^-aIkyl-C(0)-NR'^R^^ or 

• two substituents selected from R^ R*. R^ and R^ or R™, R^^ and R^ attached to 
the same or adjacent atoms together forni a radical -0-(CH2)i j-0-; 

25 

R^" and R^^ Independently represent hydrogen. Ci^alkyl, -C(0)-C,^alkyl, -C(0)-0-Ci^-alkyl, 
carboxy-Ci^-alkyl, -C(0)-Ci^alkyl-C(0)OH. -S(0)rCi^lkyl. or aryl; 

R^' is Ci^-alkyl, Ci^-alkoxy, Cae-alkenyl, C«-alkynyl, Cg^-cydoalkyl, Cwi-cycloalkyl-Ci^- 
30 alkyi, Cw-cydoalkyl-Ca^alkenyl, aryl, aryl-Ci^lkyl, aryloxy-Ci^alkyl, aryl-C2^alkenyl, het- 
eroaryl, CWheterocydyl, heteroaryl-Ci^lkyl, Ca^heterotyclyl-Ci^-alkyl, heteroaryloxy-Ci^- : 
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alkyi, carboxy-Ci^alkyl, carboxy-Cz^alkenyl, Ci^-alkoxy-Ci^-alkyl, Ci^-alkoxy-C2^alkenyI. 
Ci^-alkylthio-Ci^-alkyl, R'°HN-Ci.6-alkyl. R''R''-N-Ci^-alkyl. R^^R^^-N-Ca^alkenyl, R^°R^^-N- 
S(0)2-Ci^-alkyl, R^°R"-N-C(0)-Ci^-alkyl. Ci^-alkyl-C(0)-NH-Ci-6-alkyl, aryl-C(0)-NH-Ci^. 
alkyI, heteroaryl-C(0)-NH-Ci^alkyl. C3^-cycIoalkyl-C(0)-NH-Ci^-alkyI. Ci_6-alkyl-S(0)2-NH- 
5 Ci.6-alkyl, aryl-S(0)2-NH-Ci.6-alkyl, heteroaryl-S(0)rNH-Ci^-alkyl. or Ca^-cycloalkyl-S(0)2- 
NH-Ci^-alkyl, each of which is optionally substituted with one or more substituents inde- 
pendently selected from R^^; 

R^2 is halogen, cyano. hydroxy. -C(0>O-Ci^-alkyl, carboxy. -CF3. Ci^-alkyl, Ci^-alkoxy, - 
10 NR'°R". -S(0)2CH3, or -S(0)2NH2; 

R^^ and R^"^ are independently selected from the group consisting of hydrogen, Ci^-alkyl, hy- 
droxy-Ci^-alkyl, carboxy-Ci_6-alkyl, aryl, or heteroaryl, each of which is optionally substituted 
with one or more substituents independently selected from R^^; or R^^and R^"* together with 
15 the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur; 

R^^ is halogen, cyano, hydroxy, cari^oxy, -CF3. Ci^-alkyl, -S(0)2CH3, or -S(0)2NH2; 

20 A is heteroaryl which is optionally substituted with one or more substituents Independently 
selected from R^, R^ and R®; 

R^, R^and R^ are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 -SCN; or 

25 • Ci^-alkyl, Cz^-alkenyl, C2^-alkynyl, Ci^-alkoxy, Ci^-alkylthio, Ca^-alkenylthio, Ci^ 
alkylamino, Ci^-alkylsulfenyl, -C(0)-0-Ci^-alkyl, fomnyl, -C(0)-Ci-6-alkyl, 
-Ci^-alkyl-C(0)-0-Ci^-alkyl, -Ci^-alkyl-0-C(0)-Ci^-alkyl, -NH-C(0)-Ci^-alkyl. 
-Ci^-alkoxy-Ci^-alkyl. -Ci^-aIkyl-S-Ci^-aIkyl, carboxy-Ci_6-alkyl, or hydroxy-Ci.6-alkyl, 
each of which is optionally substituted with one or more substituents Independently 

30 selected from R^®; or 

• aryl, heteroaryl, aryl-Ci^-alkyl, heteroaryl-Ci^-alkyl, aryl-Ci^-alkoxy, heteroaryl-Ci^- 
alkoxy, aryl-Cve-alkylthio, heteroaryl-Ci^-alkylthio, heteroaryl-thio-Ci^-alkyl, het- 
eroaryl-oxy-Ci^alkyl, aryloxy, heteroaryloxy, arylthio. heteroarylthio, aryl-Ci^- 
alkylamino, -C(0)-aryl, or -C(0)-heteroraryl, each of which is optionally substituted 
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on the aryl or heteroaryl part with one or more substituents independently selected 
from R^^; or 

• Cs^-cycioalkyl, Cs^-cycloalkenyl, Ca^-cydoalkylthio, Cs^-cycloalkyl-Ci^alkyl, Cs^- 
cycloalkenyl-Ci^-alkyl, Ca^-cycIoalkyl-Ci^alkoxy, C3^-cycloalkyl-Ci.6-alkylthio, each 
of which is optionally substituted on the cycloalkyi part with one or more substituents 
independently selected from R^®; or 

• C3^-heterocyclyl. Ca-s-heterocyclyl-Ci^-alkyl, C3^-hetero<^clyl-Ci^-alkylthio, Cz^- 
heterocyclylthio, Ca^-heterocyclyl-amino-Ci^-alkyl, or -C(0)-C3^-heterocyclyl. each 
of which is optionally substituted with one or more substituents Independently se- 
lected from R^^; or 

• -NR^^R^^ -Ci^^alkyl-NR^^R2°, -Ca^-alkenyl-NR^^R^^, -Ci^-alkyl-S.R2\ .Ci^-alkyl- 
S(0)-R2\ -Ci^alkyl^S(0)2-R2\ -S(0)2-R'' or -S(0)2-NR^^R^. wherein each aikyi part 
may be substituted with one or more substituents independently selected from R^^; or 

• -C{0)NR^R2^ -Ci^-aIkyl-C(0)NR^R^ -Ci^-alkyl-NH-NR^R^ 
-Ci^alkyt-NH~C(0)-Ci_6-alkyl-NR^R^, each optionally substituted with one or more 
substituents independently selected from R^; or 

two of R^, R® and R® can be taken together to form a C2,5-alkylene bridge; the Cs-s-alkylene 
bridge is optionally substituted with one or more substituents independently selected from 



R^^ R^^ and R^^are independently Ci.6-alkyl, halogen, nitro. cyano. hydroxy, carboxy, oxo, 
-CF3, carboxy-Ci^-alkyl, hydroxy-Ci^-alkyl, -Ci^alkyl-C(0)-0-Ci_6-alkyl, 
-Ci^-alkyl"C(0)-NR^^R2^, .C(0)-0-Ci^.aikyl. -C(0>;Ci^-alkyl-C(0)-Ci^-alkyI. -NR^^R^^, 
-NHS(0)2Ci^-alkyl, -C(0)NR''R^, -S(0)2Ci^-alkyl. or .S(0)2NR^^R2<^; 

R^^and R^° independently represent hydrogen, Ci^-alkyl, hydroxy-Ci^-alkyl, carboxy-Ci^- 
alkyl. aryl. heteroaryl, Ca^-heterocyclyl, aryl-Ci.6-aIkyl, Cs^-heterocyclyl-Ci^-alkyl. 
-C(0)-0-Ci^-alkyl, -Ci^-alkyl-C(0)-0-Ci.6-alkyl, "Ci^alkyt-NR^^R^, or -S(0)2-Ci_6-alkyl, each 
of which is optionally substituted with one or more substituents independently selected from 
R^'*, or R^® and R^ together with the nitrogen to which they are attached fomi a 3 to 8 mem- 
bered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing 
one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic 
ring is optionally substituted with one or more substituents independently selected from R^"*; 
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R^^ is selected from 

• Ci^-alkyl, Ca^-alkenyl . carboxy-Ci^alkyl, Ci^lkylamino-Ci^-aIkyl or hydroxy-Ci^ 
alkyi, -Ci^-alkyl-NR^R^; or 

• aryl, heteroaryl, aryl-Ci^-alkyl, or heteroaryl-Ci^-alkyl, wherein the aryl or heteroaryl 
5 part is optionally substituted with one or more substituents independently selected 

from R^^; or 

• Ca«-(ycloalkyl, Ca^-cycloalkenyl, Ca^-cycloalkyl-Ci^-alkyl, Ca^-cycloalkenyl-Ci^-alkyl; 

R^ and R^^are independently selected from hydrogen, Ci^-alkyl, carboxy-Ci^alkyl. 

1 0 -Ci.6-alkyl-C(0)-0-Ci^-alkyl, "C(0)-0-Ci^-alkyl, -Ci^-alkyl-S(0)2-Ci^-alkyK Ca^-c^cloalkyl, 
aryl, or heteroaryl; or R^ and R^ together with the nitrogen to which they are attached fomi 
a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring option- 
ally containing one or two further heteroatoms selected from nitrogen, oxygen and sulphur, 
the heterocyclic ring is optionally substituted with one or more substituents independently 

15 selected from R^"*; 

R^"* is halogen, nitro, cyano, hydroxy, cariDoxy, oxo. -CF3, Ci^-alkyl. hydroxy-Ci^-alkyl, car- 
boxy-Ci^-alkyl, -C(0)-Ci^-alkyl, -C(0)-C3^-cycloalkyl, -C(0)-aryl, -C(0)-heteroaryl, -C(0)- 
C3.8-heterocyclyl -C(0)-0"Ci^"alkyl, -Ci^-alkyl-C(0)-0-Ci^-alkyl, aryl, heteroaryl, aryl-Ci.B- 
20 alkyI, heteroaryl-Ci^-alkyl, Ca^-cycloalkyl. Ca^-heterocyclyl, Cs^-cycloalkyl-Ci^-alkyl, 
heterocyclyl-Ci^-aIkyl, -Ci.6-alkyl-C(0)-C3^«heterocyclyl, -C(0)-0-Ci^-alkyl-aryl, 
-NH-S(0)2R^®, or -S(0)2R^, wherein each cyclic moiety is optionally substituted with one or 
more substituents independently selected from R^; 

25 R^^ and R^® are independently Ci.6-alkyl, halogen, nitro. cyano, hydroxy, -C(0)-0-Ci^-alkyl, 
carboxy, -Ci^-alky!-C(0>-0-Ci^-alkyl. carboxy-Ci^-alkyl, -CF3, -S(0)2CH3, or-S(0)2NH2; 

R^® is Ci^-alkyl, carboxy-Ci^-alkyl, -Ci-6-alkyl-C(0)-0-Ci^-alkyl, Ca^-cycloalkyl, aryl. aryl- 
Ci-6-alkyl, heteroaryl optionally substituted with Ci^-alkyl, -NH2, or -N(CH3)2; 

30 

R^ is halogen, nitro, cyano, hydroxy, carboxy, 0x0, -CF3. Ci^alkyl, or Ci^-alkoxy; 



as well as any salt hereof with a pharmaceutically acceptable acid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric forms. 



wo 2005/066145 PCT/DK2005/000002 

63 

Embodiment A2. A compound acxx)rding to embodiment A1 wherein is Ca^-cycloalkyl, C3- 
8-cycloall<enyl, indanyl, tetrahydrofuryl, tetraliydrothiofuryl, tetrahydrothienyl, tetrahydro 
pyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl. piperidyl, pyrrolidinyl, morpholinyl, 
or piperazinyl, each of which is optionally substituted with one or more substituents R^, R"*, R^ 
5 and R^ 

Embodiment A3. A compound according to any one of the embodiments A1 to A2 wherein R^ 
is cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, 
cyclooctyl, bicycIo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl, norbonyl, norcaryl. adamantyl, 
indanyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 

10 drothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, 
each of which is optionally substituted with one or more substituents R^, R"^, R^and R®. 
Embodiment A4. A compound according to embodiment A3 wherein R^ is cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, bicyclo[3,2.1]octyl, bicy- 
clo[2.2.1]heptyl, adamantyl, indanyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tet- 

15 rahydrothiopyranyl, piperidyl, pynrolidinyl, morpholinyl. or piperazinyl, each of which Is op- 
tionally substituted with one or more substituents R^, R"*, R^and R®. 
Embodiment A5. A compound according to embodiment A4 wherein R^ is cyclopentyl, cyclo- 
hexyl, cyclohexenyl, cycloheptyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl. tet- 
rahydropyranyl, tetrahydrothiopyranyl, piperidyl, pynrolidinyl. morpholinyl, or piperazinyl, each 

20 of which is optionally substituted with one or more substituents R^, R"^, R^and R®. 

Embodiment A6. A compound according to embodiment A5 wherein R^ is selected from 




Embodiment A7. A compound according to embodiment A6 wherein R^ is selected from 
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Embodiment A8. A compound according to embodiment A7 wherein is selected from 




Embodiment A9. A compound according to embodiment A8 wherein is selected from 




Embodiment A10. A compound according to embodiment A9 wherein R^ is selected from 

CV.'~Oy."Oy 

Embodiment A1 1. A compound acconJing to embodiment A10 wherein is 




1 0 Embodiment A1 2. A compound according to embodiment A1 0 wlierein is 



Embodiment A13. A compound according to embodiment A10 wiierein R' is 
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Embodiment A14. A compound according to any one of the embodiments A1 to A1 3 wherein 

is Ca«-cycloalkyl, Ca^-cydoallcenyl, tetrahydrofuryl. tetrahydrothiofuryl. tetrahydrothienyl, 
tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl. 1,3-dioxanyl, piperidyl, pynrolidinyl, 
morpholinyl, or piperazinyl, each of which is optionally substituted with one or more substitu- 
5 entsR^R^R^andR^. 

Embodiment A15. A compound according to embodiment A14 wherein R^ is cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl. (yclohexenyl, cycloheptyl, cycloheptenyl, cyclooctyl. bicy- 
clo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl. norbonyl. norcaryl, adamantyl, tetrahydrofuryl, 
tetrahydrothiofuryl. tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 

10 1.3-dioxanyl, piperidyl, pynrolidinyl, morpholinyl. or piperazlnyi, each of which is optionally 
substituted with one or more substituents R^°, R^^and R^. 
Embodiment A16. A compound according to embodiment A1 5 wherein R^ is cyclopropyl, 
cyclobutyl. cyclopentyl, cyclohexyl, (ydohexenyl, blcyclo[3.2.11octyl, bicyclo[2.2.1]heptyl, 
adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl. 

15 piperidyl, pyrrolidinyl, morpholinyl. or piperazinyl, each of which is optionally substituted with 
one or more substituents R^, R^^and R^. 

Embodiment A17. A compound according to embodiment A16 wherein R^ is cyclopentyl, 
cyclohexyl, cyclohexenyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl. or piperazinyl, each of 
20 which is optionally substituted with one or more substituents R^, R^\ R^^and R^. 

Embodiment A1 8. A compound according to embodiment A1 7 wherein R^ is selected from 




Embodiment A19. A compound according to embodiment A1 8 wherein R^ is selected from 
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Embodiment A20. A compound according to embodiment A1 9 wherein is selected from 




Embodiment A21 . A compound according to embodiment A20 wherein is selected from 



5 




Embodiment A22. A compound according to embodiment A21 wherein R^ is selected from 
Embodiment A23. A compound according to embodiment A22 wherein R^ is 




1 0 Embodiment A24. A compound according to embodiment A22 wherein R^ Is 



Embodiment A25. A compound according to embodiment A22 wherein R^ Is 
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Embodiment A26. A compound according to any one of the embodiments A1 to A25 wherein 

and are both c^clohexyl. 
Embodiment A27. A compound according to any one of the embodiments A1 to A25 wherein 




RMs 

5 and R^ Is cyclohexyl. 

Embodiment A28. A compound according to any one of the embodiments A1 to A27 wherein 
1^, R", R®. R®. R™, R^and R^ are Independently selected from the group consisting of 

• halogen, oxo, cyano, hydroxy, carboxy. -CF3; or 

• -NR^°R"; or 

10 • Ci^alkyl, Ca^-alkenyl, Ca^cydoalkyl, Ca^cloalkyl-Ci^-alkyl, aryl, aryl-Ci^lkyl, 
Ci^alkoxy, Ca^cloalkyl-Ci^-alkoxy, aryl-Ci^lkoxy, Ci^-alkylthlo, arylthio, 
-C(0)-0-Ci^alky!, or Ci^a!kyl-C(0)-0-Ci^alkyl, each of which is optionally substi- 
tuted with one or more substltuents Independently selected from R^^, or 

• -C(0)-R", -S(0)rl^', -C(0)-NR"R'\ -S(0)rNR"R^^ -Ci^-alkyl-C(0)-NR^'R'^; or 
15 two substltuents selected from R', R^ R^and R' or R*, R^and R'' attached to the 

same or adjacent atoms together fonn a radical -0-(CH2)i^0-. 
Embodiment A29. A compound according to embodiment A28 wherein R', R*, R^, R', F^, 
R^and 1^ are Independently selected from the group consisting of 

• hatogen, 0x0, -CF3; or 
20 • -NR^°R";or 

• Ci.6-alkyl, Ca-B-cycloalkyl. Ci^-alkoxy, Ci^alkylthio. aryl, aryl-Ci^-alkyl, arylthio. 
-C(0)-0-Ci^-alkyl, or Ci^-alkyl-C(0)-0-Ci^-alkyl, each of which Is optionally sub- 
stituted with one or more substltuents Independently selected from R''^ or 

• -C(0)-R^^ -S(0)2-NR"R^'* or -S(0)2-R^; or 

25 two substltuents selected from R^ R^ R^ and R^ or R~, R**, R" and R^ attached to the 
same or adjacent atoms together fomfi a radical -0-(CH2)i^-0-. 
Embodiment A30. A compound according to embodiment A29 wherein R', R*. R^ R*. R*", 
R^and R^' are Independently selected from the group consisting of 

• halogen, -CF3; or 

30 • methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, cyclopropyl, cyclobutyl, cyclopen- 

tyl, cyclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy, propoxy, 
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phenylthio, -C(0)-0-CH3, or -C(0)-O-CH2CH3. each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^ or 
. -C{Oyfi". -S{0)rNR^^R" or -S{0)r^; or 
two substituents selected from R^. R'*. R® and R* or R^, R^\ R^ and R^ attached to the 
5 same or adjacent atoms together fomn a radical -0-(CH2)i-3-0-. 

Embodiment A31 . A compound according to embodiment A30 wherein R^, R'*, R^ R®, R**, 
R^\ R^and R^ are Independently selected from the group consisting of 

• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, ferHsutyl, cydopropyl, c^clobutyl, cyclopen- 
10 tyl, ordohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, niethoxy, ethoxy, propoxy. 

phenylthio, -C(0)-0-CH3, or -C(0)-0-CH2CH3, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^ or 
. -C(0)-R",-S(0)2-NR"R^^ or-S(0)2-R". 
Embodiment A32. A compound according to embodiment A31 wherein R^, R*, R®, R*, R^, 
15 R" and R^ are independently selected from the group consisting of F, CI, -CF3, metiiyl, 
ethyl, propyl, isopropyl, butyl, fe/f-butyl, methoxy, ethoxy, propoxy, -C(0)-R^, -S(0)2- 
NR"R'* or-S{0)2-R'^. 

Embodiment A33. A compound according to embodiment A29 wherein R^, R'', R^, R°, R^, 
R^\ R^and R^ are Independently selected from C,^,-allcyl, Ci^lkoxy. -S(0)2-R^ or 
20 -C(0)-R^. 

Embodiment A34. A compound according to any one of the embodiments A1 to ASS wherein 
R'" and R" independently represent hydrogen, methyl, ethyl, propyl, -C(0)-CH3, 
-C(0)-CH2CH3. -CH2C(0)0H, -CHzCHzCCOPH, -C(0)-CHrC(0)OH, 
-C(0)-CH2CHrC(0)0H, -S(0)2CH3, or phenyl. 
25 Embodiment ASS. A compound according to embodiment A34 wherein R^° and R" Inde- 
pendentiy represent hydrogen, methyl, ethyl, -C(0)-CH3, -CH2C(0)0H, -C(0>-CH2-C(0)0H, 
-S(0)2CH3, or phenyl. 

Embodiment AS6. A compound according to embodiment ASS wherein R^" and R" inde- 
pendentiy represent hydrogen, methyl, efliyl, or phenyl. 

30 Embodiment AS7. A compound according to any one of the embodiments A1 to AS6 wherein 
R^ is Ci^alkyl, Ci.6-alkoxy, Cz^e-alkenyl, Ca^a-alkynyl, CM-cydoalkyl, C34,-cydoalkyl-Ci.6- 
alkyl. aryl, aryl-Ci.6-alkyl, aryl-Cz^-alkenyl, heteroaryl, heteroaryl-Ci^lkyl, carboxy-Ci^-aikyl, 
C,.6-alkoxy-Ci^ralkyl, C«,-alkyithio-Ci.6-alkyi, R^°HN-C,.e-alkyl, R^"R"N-Cmralkyl, R^°R^^N- 
S(0)z-Ci.6-alkyl, or R^''R"N-C{0)-Ci.6-alkyl, each of which is optionally substituted witii one 

35 or more substituents Independentiy selected from R'^. 
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Embodiment A38. A compound according to embodiment A37 wherein R^^ is Ci_6-alkyl, Ci_6- 
alkoxy, Ca^-cycloalkyl, Ca^-cycloalkyl-Ci^-alkyl. aryl-Cz^-alkenyl, aryl, heteroaryl, heteroaryl- 
Ci^-alkyl, carboxy-Ci^-alkyl, carboxy-Ci^lkyl, Ci^alkoxy-Ci^-alkyl, R^^HN-Ci^-alkyl, 
R^°R^^N-Ci4ralkyl. R^°R^^N-S(0)rCi^lkyl. or R^°R''N-C(0)-Ci^-alkyl. each of which is op- 

5 tlonally substituted with one or more substltuents independently selected from R^^. 

Embodiment A39. A compound according to embodiment A38 wherein R^^ is Ci^-alkyl. Ci^- 
alkoxy. Cs^ycloalkyl, Ca^-cycloalkyl-Ci^-alkyl, aryl, heteroaryl-Ci^alkyl. aryl-Ci.6-alkyl, Ci. 
6-alkoxy-Ci^-alkyl, carboxy-Ci.6-alkyl, or heteroaryl. each of which is optionally substituted 
with one or more substltuents independently selected from R''^. 

10 Embodiment A40. A compound according to embodiment A39 wherein R^^ is methyl, ethyl, 
propyl, n-butyl. isobutyl, 1,1,1-trlfluoroethyl. cyclopropyl, cyclopentyl. cyclopropylmethyl, 
phenyl, pyridyl, thiophene. imidazole, or thiazole, each of which is optionally substituted with 
one or more substltuents independently selected from R^^. 

Embodiment A41. A compound according to embodiment A40 wherein R^^ is methyl, ethyl, 
15 propyl, n-butyl, Isobutyl, 1,1,1-trifluoroethyl, cyclopropyl, cyclopentyl, cyclopropylmethyl, 
phenyl, or pyridyl, thiophene, imidazole, or thiazole. 

Embodiment A42. A compound according to any one of the embodiments A1 to A41 wherein 
R^^ is halogen, cyano, hydroxy, carboxy, -CF3, or Ci^alkyl. 

Embodiment A43. A compound according to emtx>diment A42 wherein R^^ is halogen, cyano. 
20 hydroxy. cariDoxy. -CF3, methoxy, methyl, ethyl or propyl. 

Embodiment A44. A compound according to embodiment A43 wherein R^^ is halogen, car- 
boxy, methyl, ethyl or propyl. 

Embodiment A45. A compound according to any one of the embodiments A1 to A44 wherein 
R^^ and R^^ are independently selected from the group consisting of hydrogen, Ci^-alkyl. hy- 

25 droxy-Ci^-alkyl, carboxy-Ci.6-alkyl, phenyl, or naphtyl, each of which Is optionally substituted 
with one or more substltuents independently selected from R^^; or R^'^and R^"* together with 
the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur. 

30 Embodiment A46. A compound according to embodiment A45 wherein R^^ and R^"^ are inde- 
pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, hydroxy- 
methyl, hydroxy-ethyl, carboxy-methyl. carboxy-ethyl, phenyl, or naphtyl, each of which is 
optionally substituted with one or more substltuents independently selected from R^^; or R^^ 
and R^"* together with the nitrogen to which they are attached form a 3 to 8 membered het- 
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erocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or 
two further heteroatoms selected from nitrogen, oxygen and sulphur. 
Embodiment A47. A compound according to embodiment A46 wherein R^^ and R^'^ are inde- 
pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, or phenyl, 
5 each of which is optionally substituted with one or more substituents independently selected 
from R'l 

Embodiment A48. A compound according to any one of the embodiments A1 to A46 wherein 

R^^ is halogen, cyano. hydroxy, carboxy, -CF3, methyl, ethyl, or propyl. 

Embodiment A49. A compound according to embodiment A48 wherein R^^ is halogen, hy- 

10 droxy, carboxy, -CF3, methyl, or ethyl. 

Embodiment A50. A compound according to any one of the embodiments A1 to A49 wherein 
A is thiazolyl, thiadiazolyl, pyrazinyl, pyridyl, benzothiazolyl, 5,6-dihydro-4H- 
cyclopentathiazolyl, 4,5,6,7-tetrahydro-benzothiazolo-pyridyl, 6,7-dihydro-pyranothiazolyl, or 
4,5,6,7-tetrahydrobenzothiazotyl optionally substituted with one or more substituents inde- 

15 pendently selected from R^. R® and R®. 

Embodiment A51 . A compound according to embodiment A50 wherein A is 



Embodiment A52. A compound according to embodiment A50 wherein A is thiazolyl or 
thiadiazolyl optionally substituted with one or more substituents independently selected from 
20 R^ R® and R^ 

Embodiment A53. A compound according to embodiment A52 wherein A is thiazolyl, 1 ,2,4- 
thiadiazolyl, or 1,3,4-thiadiazolyl, optionally substituted with one or more substituents inde- 
pendently selected from R^, R^ and R®. 

Embodiment A54. A compound according to embodiment A53 wherein A is 




25 




,8 
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Embodiment A56. A compound according to embodiment A55 wherein A is 

Embodiment A57. A compound according to any one of the embodiments A1 to A56 wherein 
R^, and R^ are independently selected from 
5 • halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

• Ci.6-alkyl, C2^-alkenyl, Ci^-aikoxy, Ci^-alkylthio, Ci-6-aIkylamino, Ci^-alkylsulfenyl. 
"C(0)<0-Ci^-alkyl. -C(0)-Ci^-alkyl. -Ci^-alkyl-C(0)-0-Ci^-alkyl, 
-Ci^-a[kyl-0-C(0)-Ci^-alkyl, -NH-C(0)-Ci^-alkyl, -Ci^-alkoxy-Ci^-alkyl, 
-Ci^-alkyl-S-Ci.6-alkyl, Cs^-cycloalkyl-Ci^-alkyl, Q^-cycloalkyl-Ci^-alkoxy. Ca^- 

1 0 cycloalkyl-Ci^-alkylthio each of which is optionally substituted with one or more sub- 

stituents independently selected from R^^; or 

• aryl, heteroaryl, aryl-Ci^-alkyl, heteroaryl-Ci^-alkyli aryl-Ci^alkoxy, heteroaryl-Ci^- 
alkoxy, heteroaryl-thio-Ci^-alkyl, aryloxy, heteroaryloxy, heteroarylthio, each of which 
is optionally substituted on the aryl or heteroaryl part with one or more substituents 

15 independently selected from R^^; or 

• Ca^-cycloalkyl, Ca^-cycloalkenyl, Ca^-cycloalkyl-Ci^-alkyl, C3-8-cycloalkenyl-Ci-6-alkyi, 
each of which is optionally substituted on the cycloalkyi part with one or more sub- 
stituents independently selected from R^^\ or 

• C3.8-heterocyclyI, Ca^-heterocyclyl-Ci^-alkyl, Ca^-helerocyclylthio, or -C(0)-C3^- 

20 heterocyclyl, each of which is optionally substituted with one or more substituents in- 

dependently selected from R^^; or 

• -NR^^R^, -Ci^-alkyl-NR^^R^^ -Ci^-alky|.S-R2\ -Ci^-alkyl-S(0)-R'\ -Ci^-alkyl-S(0)2- 

-S(0)2-R^^ or -S(0)2-NR^^R^, wherein each alkyl part may be substituted with 
one or more substituents independently selected from R^^; or 
25 • -C(0)NR^^R^, -Ci^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents independently selected from R^^; or 
two of R^, R® and R® can be taken together to fomi a Cz^alkylene bridge. 
Embodiment A58. A compound according to embodiment A57 wherein R^ R® and R® are in- 
dependently selected from 
30 • halogen, carboxy, cyano, or -CF3; or 

• Ci^-alkyl, C2^-alkenyl, Ci^-alkoxy. Ci^alkylthio, -C(0)-0-Ci^-alky!, -C(0)-Ci.e-alkyl. 
-Ci^alkyl-C{0)-0-Ci^alkyl, -Ci^-alkyl-0-C(0)-Ci^alkyi. -Ci^-alkoxy-Ci^-alkyl. Ca^- 
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ents independently selected from R''^; or 

• aryl, heteroaryl. aryl-Ci^-allcyl. heteroaryl-Ci^alkyl, each of which is optionally substi- 
tuted on the aryl or heteroaryl part with one or more substituents independently se- 

5 lected firom R^^; or 

• Ca^-cycloalkyl, Ca^-cycloalkyl-Ci^-alkyl, each of which is optionally substituted on the 
cydoalkyi part with one or more substituents independently selected from R^*; or 

• Cs^-heterocydyl. Cw>-heterocyclyl-Ci^-alkyl. or -C(0)-Cwj-heterocyclyl, each of which 
is optionally substituted with one or more substituents independently selected from 

10 R^^ or 

• -NR^^R^, -Ci^-alkyl-NR'^R^, -S(0)rR^ or -S(0)2-NR^®R^, wherein each alkyi part 
may be substituted with one or more substituents independently selected from R^^ or 

• -C(0)NR^R^, -Ci^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

15 two of R^, R® and R® can be taken together to fonm a Ca^-alkylene bridge. 

Embodiment A59. A compound according to embodiment A58 wherein R^, R^ and R^ are in- 
dependently selected from 

• halogen, carboxy or -CF3; or 

• Ci-6-alkyl, Ci^alkoxy, Ci^-alkylthio. -Ci^alkyl-C(0>0-Ci-6-alkyl. 

20 -Ci^alkyl-0-C(0)-Ci^alkyl or -C(0>O-Ci^-alkyl, each of which is optionally substi- 

tuted with one or more substituents independently selected from R^^; or 

• phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, and 
wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 
with one or more substituents independently selected from R"; or 

25 • cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, each of which is optionally substi- 
tuted on the cydoalkyi part with one or more substituents independently selected 
from R^®; or 

• pyrrolidinyl. piperidyl, piperazlnyl, or morpholinyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^ or 

30 • -C(0)NR22R^^ -S(0)2^R^ or -S(0)2-NR''R^; or 

two of R^ R^ and R^ can be taken together to fomn a C2^lkylene bridge. 
Embodiment A60. A compound according to embodiment A59 wherein R^, R® and R® are in- 
dependently selected from halogen, carboxy. -CF3, -S-CH3, -S-CH2CH3, -S-CH2CH2CH3, 
methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, methoxy, ethoxy, -CH2-C(0)-0-CH3, 

35 -CH2-C(0)-0-CH2CH3. -CH2CH2-C(0)-0-CH3. -CH2CH2-C(0)-0-CH2CH3, -CH2-0-C(0)-CH3, 
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-CH2-0-C(0)-CH2CH3, -CH2CH2-0-C(0)-CH3. -CHzCHrO-CCOHJHaCHa. -C(0)-0-CH3. 
-C(0)-0-CH2CH3, each of which is optionally substituted with one or more substituents inde- 
pendently selected from R'^; or heteroarylthio, wherein heteroaryl Is pyridyl or imidazolyl, 
each optionally substituted on the heteroaryl part with one or more substituents independ- 
5 ently selected from R^^, or pynrolidinyl, piperldyl, piperazlnyl. or morpholinyl, each of which Is 
optionally substituted with one or more substituents independently selected from R^^, or - 
S(0)rR^. 

Embodiment A61. A compound according to embodiment A60 wherein R^, R® and R^ are in- 
dependently selected from CI, F, Br. -CF3, -S-CH3. -S-CH2CH3, -S-CH2CH2CH3. methyl, ethyl, 

10 methoxy. ethoxy, -CH2-C(0)-0-CH2CH3. -C(0)-0-CH3. or -C(0)-0-CH2CH3, each of which is 
optionally substituted with one or more substituents Independently selected from R^®; or het- 
eroaiylthlo, wherein heteroaryl Is pyridyl or Imidazolyl, each optionally substituted on the het- 
eroaryl part with one or more substituents Independently selected from R", or pynrolidinyl, 
piperldyl, piperazlnyl, or morpholinyl, each of which is optionally substituted with one or more 

1 5 substituents independently selected from R'^ 

Embodiment A62. A compound according to any one of the embodiments A1 to A61 wherein 
R^^, R", and R^^are Independently Ci^-all<yl. halogen, hydroxy, 0x0, carboxy, -CF3, carboxy- 
C,^-alkyl, hydroxy-Ci^-alkyl. -Ci^-alkyl-C(0)-0-Ci4j-alkyl, -C(0)-0-Ci^alkyl, -NR'^R^, - 
C(0)NR"R'° or -S(0)2-C,^-alkyl. 

20 Embodiment A63. A compound according to embodiment A62 wherein R^^ R", and R^® are 
Independently methyl, ethyl, propyl, halogen, hydroxy. 0x0, carboxy, -CF3, carboxy-methyl, 
carboxy-ethyl, carboxy-propyl, hydroxy-methyl. hydroxy-ethyl, hydroxy-propyl, 
-CHrC(0)-0-CH3, -CH2-C{0)-0-CH2CH3. -CHzCHz-CCOVO-CHa. -CH2CH2-C(0)-0-CH2CH3. 
-C(0)-0-CH3, -C(0)-0-CH2CH3, -C(0)-0-CH2CH2CH3, or -S(0)2CH3. 

25 Embodiment A64. A compound according to embodiment A63 wherein R^^ R^^, and R^^ are 
Independently methyl, ethyl, propyl, halogen, 0x0, carboxy, carboxy-methyl, carboxy-ethyl. 
carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CHrC(0)-0-CH3, 
-CH2-C(0)-0-CH2CH3. -CH2CHrC(0)-0-CH3. -CH2CH2-C(0)-0-CH2CH3. -C(0)-0-CH3, 
-C(0)-0-CH2CH3. -C(0)-0-CH2CH2CH3, or -S(0)2CH3. 

30 Embodiment A65. A compound according to embodiment A62 wherein R^®, R", and R'* are 
independently C,^alkyl, carboxy, -NR^^R^, -C(0)-0-Ci^-alkyl or -C(0)NR"r2°. 
Embodiment A66. A compound according to any one of the embodiments A1 to A65 wherein 
R^'and R^ Independently represent hydrogen, Ci^alkyl, hydroxy-d^-alkyl. carboxy-Ci^ 
alkyi, phenyl, naphtyl, Cg^-heterocyclyl, phenyl-Ci<-alkyl, Ca^-heterocyclyl-Ci^-alkyl, 

35 -C(0)-0-Ci^-alkyl, -Ci^alkyl-C(0)-0-CM-alkyl, -Ci^-alkyl-NR=^R^ or -S(0)2-C,^alkyl. each 
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of which is optionally substituted with one or more substituents independently selected from 
R^^ or R^® and together with the nitrogen to which they are attached form a 3 to 8 mem- 
bered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing 
one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic 
5 ring is optionally substituted with one or more substituents independently selected from R^"*. 
Embodiment A67. A compound according to embodiment A66 wherein R^® and R^ inde- 
pendently represent hydrogen, methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, cariDOxy- 
propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, phenyl. phenyl-Ci-s-alkyI, Ca^- 
heterocyclyl-Ci^-alkyl, -C(O)-0-Ci^alkyl, -Ci^-alkyl-C(0}-0-Ci^alkyl, -Ci^-alkyl-NR^R^. or 
10 naphtyl, or R^® and R^ together with the nitrogen to which they are attached fomi a 3 to 8 
membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally con- 
taining one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the het- 
erocyclic ring is optionally substituted with one or more substituents independently selected 
from R^'*. 

1 5 Embodiment A68. A compound according to embodiment ,A66 wherein R^® and R^° inde- 
pendently represent hydrogen, Ci^alkyl, or R^^ and R^ together with the nitrogen to which 
they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the 
heterocyclic ring optionally containing one or two further heteroatoms selected from nitrogen, 
oxygen and sulphur, the heterocyclic ring is optionally substituted with one or more substHu- 

20 ents independently selected from R^^ 

Embodiment A69. A compound according to embodiment A68 wherein R^® and R^ inde- 
pendently represent hydrogen, methyl, ethyl, or propyl, or R^^ and R^ together with the nitro- 
gen to which they are attached form a 3 to 8 membered heterocyclic ring with the said nitro- 
gen atom, wherein the heterocyclic ring is pyn^olidyl, piperidyl, piperazinyl, homopiperazinyl, 

25 or morpholinyl, the heterocyclic ring is optionally substituted with one or more substituents 
independently selected from R^"*. 

Embodiment A70. A compound according to any one of the embodiments A1 to A69 wherein 
R^^ is selected from 

• Ci.6-alkyl, cari30xy-Ci^-alkyl, -Ci.6-aIkyl-NR^R^^ or hydroxy-Ci^alkyl; or 

30 • phenyl, naphtyl, or phenyl-Ci^alkyl, wherein the aryl part is optionally substituted 
with one or more substituents Independently selected from R^*; or 

• CM-cycloalkyI, or Ca^cycloalkyl-Ci^-alkyl. 

Embodiment A71. A compound according to embodiment A70 wherein R^^ is selected from 

• methyl, ethyl, propyl, cariDoxy-methyl, carboxy-ethyl, cart>oxy-propyl, hydroxy-methyl, 
35 hydroxy-ethyl, hydroxy-propyl; or 
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• phenyl, naphtyl, or phenyl-Ci^alkyl, wherein the aryl part is optionally substituted 
with one or more substltuents Independently selected from R^"*; or 

• C«-(ycloalkyl, or C^-<ycloalkyl-Ci^-alkyL 

Embodiment A72. A compound according to embodiment A71 wherein R^^ is selected from 
5 • methyl, ethyl. cart)oxy-methyl. carboxy-ethyl. carboxy-propyl.; or 

• phenyl, naphtyl, or phenyl-Ci^lkyl, wherein the aryl part Is optionally substituted 
with one or more substituents independently selected from 

Embodiment A73. A compound according to any one of the embodiments A1 to A72 wherein 
R^ and R^^are independently selected from hydrogen, Ci^-alkyl. carboxy-Ci^alkyl, 

10 -Ci^-alkyl-C(0)-0-Ci^alkyl, -C(0)-0-Ci^alkyl. Ca^-cycloalkyl, phenyl, naphtyl, or R^ and 
R^ together with the nitrogen to which they are attached form a 3 to 8 membered heterocyc- 
lic ring with the sakJ nifrogen atom, the heterocyclic ring optionally containing one or two fur- 
ther heteroatoms selected from nifrogen. oxygen and sulphur, the heterocyclic ring is option- 
ally substituted with one or more substituents independently selected from R^*. 

1 5 Embodiment A74. A compound according to embodiment A73 wherein R^ and R^ are Inde- 
pendently selected from hydrogen, methyl, ethyl, propyl, butyl, cariDOxymethyl, cart^oxyethyl, 
carboxypropyl, cyclopropyl. cyclobutyl, cyclopentyl, cyclohexyl, cydoheptyl. phenyl, naphtyl, 
or R^ and R^ together with the nifrogen to which they are attached fonn a 3 to 8 membered 
heterocyclic ring with the said nifrogen atom, wherein the heterocyclic ring is pyrrolidyl, 

20 piperidyl. piperazinyl, homopiperazinyl, or morpholinyl, the heterocyclic ring is optionally sub- 
stituted with one or more substituents independently selected from R^\ 
Embodiment A75. A compound according to embodiment A74 wherein R^ and R^ together 
with the nifrogen to which they are attached form a 3 to 8 membered heterocyclic ring with 
the said nitrogen atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, ho- 

25 mopiperaanyl, or morpholinyl, the heterocyclic ring is optionally substituted with one or more 
substituents Independently selected from R^"*. 

Embodiment A76. A compound according to any one of the embodiments A1 to A75 wherein 
R^"^ is halogen, hydroxy, carboxy. oxo, -CF3, Ci^-alkyl, hydroxy-Ci^alkyl. cart)oxy-Ci^-alkyl, 
-C(0)-Ci^-alkyl. -C(0)-0-Ci^-alkyl, -Ci^alkyl-C{0)-0-Ci^alkyl, aryl. heteroaryl, aryl-Ci^- 
30 aikyi, heteroaryl-Ci^lkyl, Cs^-cycloalkyl, Cs^-heterocyclyl, C^-cycloalkyl-Ci^-alkyl, Cs^- 
heterocyclyl-Ci^alkyl, -C(0>0-Ci^-alkyl-aryl, or-S(0)2R^, wherein aryl is phenyl or naphtyl. 
and heteroaryl is pyridyl or pyrimidyl, and wherein each cyclic moiety is optionally substituted 
with one or more substituents independently selected from R^. 

Embodiment A77. A compound according to embodiment A76 wherein R^"* is halogen, hy- 
35 droxy. carboxy, 0x0, -CF3. Ci^-alkyl. hydroxy-Ci^-alkyl, cart)oxy-Ci^-alkyl, -C(0)-Ci^-alkyl, 
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-C(0)-0-Ci^-alkyl, aryl, heteroaryl, aryl-Ci^alkyl, heteroaryl-Ci^-alkyl, C«-cycloallcyl. C«- 
heterocydyl. Ca^-cycIoalkyl-Ci^-alkyl, Cs^heterDcyclyl-Ci-e-alkyl, or -S(0)2R^^ wherein aryl 
is phenyl or naphtyl, and heteroaryl Is pyridyl or pyrimidyl, and wherein each cyclic moiety is 
optionally substituted with one or more substituents independently selected from R®. 

5 Embodiment A78. A compound according to embodiment A77 wherein R^"* is halogen, car- 
boxy, 0X0, -CFa, Ci^-alkyl, carboxy-Ci^-alkyl, -C(0)-Ci^-alkyl. -C{0)-OCi^alkyl. aryl, aryl- 
Ci^alkyl, Cs^-cycloalkyl, CM-heterotyclyl. Ca^heterocyclyl-Ci^-alkyl, or-S(0)2R^*, wherein 
aryl is phenyl or naphtyl, and wherein each cyclic moiety is optionally substituted with one or 
more substituents independently selected from R^. 

10 Embodiment A79. A compound according to embodiment A78 wherein R^"* is carboxy, oxo, 
Ci^alkyl, carboxy-Ci.6-alkyl, -C(0)-0-Ci^-alkyl, aryl, aryl-Ci-e-alkyI, Ca^j-cycloalkyl, Ci^- 
heterocyclyl, Ca^-heterocyclyl-Ci^-alkyl, or -S(0)2R^, wherein aryl is phenyl or naphtyl, and 
wherein each cyclic moiety is optionally substituted with one or more substituents Independ- 
ently selected from R^. 

1 5 Embodiment A80. A compound according to any one of the embodiments A1 to A79 wherein 
and R^ are independently Ci.6-alkyl, halogen, hydroxy, carboxy. or -CF3. 
Embodiment A81 . A compound according to embodiment A80 wheirein R^^ and R^^ are inde- 
pendently methyl, ethyl, propyl, halogen, hydroxy, carboxy, or -CF3. 
Embodiment A82. A compound according to any one of the embodiments A1 to A81 wherein 

20 R^ is Ci^alkyl. -Ci-6-alkyl-C(0)-0-Ci^-aIkyl, phenyl. phenyl-Ci-e-aikyl. heteroaryl optionally 
substituted with Ci^-alkyl or-N(CH3)2, wherein heteroaryl is imidazolyl, pyridyl or pyrimidyl. 
Embodiment A83. A compound according to embodiment A82 wherein is Ci-6-alkyl, -Ci^- 
alkyl-C(0)-0-C,^-alkyl, or -N(CH3)2. 

Embodiment A84. A compound according to any one of the embodiments A1 to A83 wherein 
25 R^ is halogen, carboxy, -CF3, Ciie-alkyI, or Ci.6-alkoxy. 

Embodiment A85. A compound according to any one of the embodiments A1 to A84, which 
compound is an activator of glucokinase, when tested in the Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of 2 mM. 

Embodiment A86. A compound according to any one of the embodiments A1 to A85, which 
30 compound is an activator of glucokinase, when tested in the Glucokinase Activation Assay (1) 
disclosed herein at a glucose concentration of from 10 to 15 mM. 
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Embodiment A87. A compound according to any one of the embodiments A1 to A86, which 
compound, at a concentration of 30 pM, is capable of providing an at least 1.5, such as at 
least 1 .7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation 
Assay (I) disclosed herein at a glucose concentration of 2 mM. 

5 Embodiment A88. A compound according to any one of the embodiments A1 to A87, which 
compound, at a concentration of 30 pM, is capable of providing an at least 1 .5, such as at 
least 1 .7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation 
Assay (I) disclosed herein at a glucose concentration of from 10 to 15 mM. 

Embodiment A89. A compound according to any one of the embodiments A1 to ABB, which 
10 at a concentration of 5 pM is capable of providing an at least 1 .5, such as at least 1 .7, for in- 
stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) dis- 
closed herein at a glucose concentration of 2 mM. 

Embodiment A90. A compound according to any one of the embodiments A1 to A89, which 
at a concentration of 5 pM is capable of providing an at least 1 .5, such as at least 1 J, for in- 
15 stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) dis- 
. closed herein at a glucose concentration of from 10 to 15 mM. 

. Embodiment A91 . A compound according to any one of the embodiments A1 to A90. which 
compound provides an increase in glucokinase activity, where the increase in glucokinase 
activity provided by the compound increases with increasing concentrations of glucose. 

20 Embodiment A92. A compound according to embodiment A91 , which provides an increase in 
glucokinase activity In Glucokinase Activation Assay (I) disclosed herein at a glucose con- 
centration of 15 mM, which increase is significantly higher than the increase in glucokinase 
activity provided by the compound in Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 5 mM. 



25 Embodiment A93. A compound according to any one of the embodiments A91 to A92, which 
at a compound concentration of 10 pM provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is significantly higher than the increase in glucokinase activity provided by the com- 
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pound at a compound concentration of 10 pM In Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 5 mM. 

Embodiment A94. A compound according to any one of the embodiments A91 to A93, which 
at a compound concentration of 10 plW provides an increase in glucolcinase activity in Glu- 

5 coklnase Actlvatton Assay (I) disclosed herein at a glucose concentration of 1 5 mM, which 
increase is at least 1 .1 fold higher, such as at least 1 .2 fold higher, for instance at least 1 .3 
fold higher, such as at least 1.4 fold higher, for instance 1.5 fold higher, such as at least 1.6 
fold higher, for instance at least 1.7 fold higher, such as at least 1.8 fold higher, for instance 
at least 1.9 fold higher, such as at least 2.0 fold higher than the increase in glucokinase activ- 

10 ity provided by the compound at a compound concentration of 1 0 pM in Glucokinase Activa- 
tion Assay (I) disclosed herein at a glucose concentration of 5 mM. 
Embodiment A95- A compound according to any one of the embodiments A1 to A94, which 
compound increases glucose utilization in the liver without inducing any increase in insulin 
secretion in response to glucose. 

15 Embodiment A96. A compound according to any one of the embodiments A1 to A94, which 
compound shows a significantly higher activity in isolated hepatocytes compared to the activ- 
ity of the compound in lns-1 cells. 

Embodiment A97. A compound according to any one of the embodiments A95 to A96, which 
compound shows a significantly higher activity in isolated hepatocytes measured as de- 
20 scribed in the Glucokinase Activity Assay (II) compared to the activity of the compound in 
lns-1 cells measured as described in the Glucokinase Activity Assay (III). 

Embodiment A98. A compound according to embodiment A97, which compound shows an 
activity in isolated hepatocytes measured as described in the Glucokinase Activity Assay (II) 
which activity is at least 1 .1 fold higher, such as at least 1.2 fold higher, for instance at least 

25 1.3 fold higher, such as at least 1.4 fold higher, for instance 1.5 fold higher, such as at least 
1.6 fold higher, for instance at least 1.7 fold higher, such as at least 1.8 fold higher, for in- 
stance at least 1 .9 fold higher, such as at least 2.0 fold higher, for instance at least a 3.0 fold 
higher, such as at least a 4.0 fold higher, for instance at least 5.0 fold higher, such as at least 
10 fold higher than the activity of the compound in lns-1 cells measured as described in the 

30 Glucokinase Activity Assay (III). 
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Embodiment A99. A compound according to embodiment A97, which compound shows no 
activity in the lns-1 cells measured as described in the Glucolcinase Activity Assay (III). 
Embodiment A100. A method of preventing hypoglycaemia comprising administration of a 
compound according to any one of the embodiments A1 to 99. 
5 Embodiment A1 01 . The use of a compound according to any one of the embodiments A1 to 
A99 for the preparation of a medicament for the prevenHon of hypoglycaemia. 

Embodiment A102. A compound according to any one of embodiments A1 to A99, which is 
an agent useful for the treatment of an indication selected from the group consisting of hy- 
perglycemia. IGT, insulin resistance syndrome, syndrome X. type 2 diabetes, type 1 diabe- 
10 tes, dyslipidemia, hypertension, and obesity. 

Embodiment A103. A compound according to any one of embodiments A1 to A102 for use 
as a medicament. 

Embodiment A104. A compound according to any one of embodiments A1 to A102 for treat- 
ment of hyperglycemia, for treatment of IGT, for treatment of Syndrome X, for treatment of 
15 type 2 diabetes, for treatment of type 1 diabetes, for treatment of dyslipidemia, for treatment 
of hyperlipidemia, for treatment of hypertension, for treatment of obesity, for lowering of food 
intake, for appetite regulation, for regulating feeding behaviour, or for enhancing the secre- 
tion of enteroincretins, such as GLP-1. 

Embodiment A105. A phamnaceutical composition comprising, as an active ingredient, at 
20 least one compound according to any one of embodiments A1 to A104 together with one or 
more pharmaceutically acceptable earners or excipients. 

Embodiment A106. A pharmaceutical composition according to embodiment A105 in unit 
dosage form, comprising from about 0,05 mg to about 1000 mg, preferably from about 0.1 
mg to about 500 mg and espedally pretended from about 0.5 mg to about 200 mg of the 
25 compound according to any one of embodiments A1 to 104. 

Embodiment A107. Use of a compound according to any one of the embodiments A1 to 
A104 for increasing the activity of glucokinase. 
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Embodiment A108. Use of a compound according to any one of embodiments A1 to A104 for 
thie preparation of a medicament for tlie treatment of metabolic disorders, for blood glucose 
lowering, for the treatment of hyperglycemia, for the treatment of IGT, for the treatment of 
Syndrome X, for the treatment of Impaired fasting glucose (IF6), for the treatment of type 2 
5 diabetes, for the treatment of type 1 diabetes, for delaying the progression of impaired glu- 
cose tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring 
type 2 diabetes to insulin requiring type 2 diabetes, for the treatment of dyslipidemla, for the 
treatment of hyperlipidemia, for the treatment of hypertension, for lowering of food Intake, for 
appetite regulation, for the treatment of obesity, for regulating feeding behaviour, or for en- 
1 0 hancing the secretion of enteroincretins. 

Embodiment A109. Use of a compound according to any one of embodiments A1 to A104 for 
the preparation of a medicament for the adjuvant treatment of type 1 diabetes for preventing 
the onset of diabetic complications. 

Embodiment A1 10. Use of a compound according to any one of embodiments A1 to A104 for 
15 the preparation of a medicament for increasing the number and/or the size of beta cells in a 
mammalian subject, for treatment of beta cell degeneration, in particular apoptosis of beta 
cells, or for treatment of functional dyspepsia, in particular imtable bowel syndrome. 

Embodiment A1 1 1 . Use according to any one of the embodiments A108 to A1 10 in a regi- 
men which comprises treatment with a further antidiabetic agent 

20 Embodiment A1 12. Use according to any one of the embodiments A108 to A1 1 1 in a regi- 
men which comprises treatment with a further antihyperiipidemic agent 

EmtMDdiment A1 13. Use according to any one of embodiments A108 to A1 1 2 in a regimen 
which comprises treatment with a further antiobesity agent. 

Embodiment A1 14. Use according to any one of embodiments A108 to A1 13 in a regimen 
25 which comprises treatment with a further antihypertensive agent 

Embodiment A1 15. Use of a compound according to any one of the embodiments A1 to 
A104 or a pharmaceutical composition according to embodiment A1 05 or embodiment A106 
for the treatment of metabolic disorders, for blood glucose lowering, for the treatment of hy- 
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perglycemia, for treatment of IGT, for treatment of Syndrome X. for the treatment of Impaired 
fasting glucose (IFG), for treatment of type 2 diabetes.for treatment of type 1 diabetes, for 
delaying the progression of Impaired glucose tolerance (IGT) to type 2 diabetes, for delaying 
the progression of non-4nsuIin requiring type 2 diabetes to Insulin requiring type 2 diabetes, 
5 for treatment of dyslipidemia, for treatment of hyperlipidemla, for treatment of hypertension, 
for the treatment or prophylaxis of obesity, for lowering of food intalce, for appetite regulation, 
for regulating feeding behaviour, or for enhancing the secretion of enteroincretins. 

Embodiment A1 16. Use of a compound according to any one of the embodiments A1 to 
A104 or a phannaceutical composition according to embodiment A105 or embodiment A106 
1 0 for the adjuvant treatment of type 1 diabetes for preventing the onset of diabetic complica- 
tions. 

Embodiment A1 17. Use of a compound according to any one of the embodiments A1 to 
A104 or a pharmaceutical composition according to embodiment A105 or embodiment A106 
for increasing the number and/or the size of beta cells in a mammalian subject, for treatment 
15 of beta cell degeneration, in particular apoptosis of beta cells, or for treatment of functional 
dyspepsia, in particular initable bowel syndrome. 



20 



COMBINATION TREATMENT 



In a further aspect of the present invention the present compounds are administered in com- 
bination with one or more further active substances in any suitable ratios. Such further active 
agents may be selected from antidiabetic agents, antihyperlipidemic agents, antiobesity 
agents, antihypertensive agents and agents for the treatment of complications resulting from 
25 or associated with diabetes. 

Suitable antidiabetic agents include insulin, GLP-1 (glucagon Wke peptide-1) derivatives such 
as those disclosed in WO 98/08871 (Novo Nordisk A/S), which is incorporated herein by ref- 
erence, as well as orally active hypoglycemic agents. 

Suitable orally active hypoglycemic agents preferably include imidazolines, sulfonylureas, 
30 biguanides, meglitinides, oxadiazolidinediones, thiazolidinediones, insulin sensitizers, o- 
glucosidase inhibitors, agents acting on the ATP-dependent potassium channel of the pan- 
creatic )?-cells eg potassium channel openers such as those disclosed in WO 97/26265, WO 
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99/03861 and WO 00/37474 (Novo Nordisk A/S) which are incorporated herein by reference, 
potassium channel openers, such as ormitiglinide, potassium channel blockers such as 
nateglinide or BTS-67582, glucagon antagonists such as those disclosed in WO 99/01423 
and WO 00/39088 (Novo Nordisk A/S and Agouron Phamiaceuticals, Inc.), all of which are 
5 incorporated herein by reference, GLP-1 agonists such as those disclosed in WO 00/42026 
(Novo Nordisk A/S and Agouron Phamiaceuticals, Inc.), which are incorporated herein by 
reference, DPP-IV (dipeptidyl peptidase-IV) Inhibitors, PTPase (protein tyrosine phos- 
phatase) inhibitors, inhibitors of hepatic enaymes involved in stimulation of gluconeogenesis 
and/or glycogenolysis, glucose uptake modulators, GSK-3 (glycogen synthase kinase-3) in- 
10 hib'rtors, compounds modifying the lipid metabolism such as anlihyperlipidemic agents and 
antilipidemic agents, compounds lowering food intake, and PPAR (peroxisome proliferator- 
activated receptor) and RXR (retinoid X receptor) agonists such as ALRT-268, LG-1268 or 
LG-1069. 

15 In one embodiment of the present invention, the present compounds are administered in 
combination with a sulphonylurea eg tolbutamide, chlorpropamide, tolazamide, glibencla- 
mide, glipizide, glimepiride. glicazide or glyburide. 

In one embodiment of the present invention, the present compounds are administered in 

combination with a biguanide eg metfomnin. 
20 In one embodiment of the present invention, the present compounds are administered in 

combination with a meglitinide eg repaglinide or senaglinide/nateglinide. 

In one embodiment of the present invention, the present compounds are administered in 

combination with a thiazolidinedione insulin sensitizer eg troglitazone, ciglitazone, pioglita- 

zone, rosiglitazone, isaglitazone, darglitazone, englitazone, CS-011/CI-1037 orT 174 or the 
25 compounds disclosed in WO 97/41097 (DRF-2344), WO 97/411 19, WO 97/41120, WO 

00/41121 and WO 98/45292 (Dr. Reddy's Research Foundation), which are Incorporated 

herein by reference. 

In one embodiment of the present invention the present compounds may be administered in 
combination with an insulin sensitizer eg such as Gl 262570, YM-440, IVICC-555, JTT-501, 

30 AR-H039242, KRP-297, GW-409544, CRE-16336, AR-H049020, LY510929. MBX-102. CLX- 
0940, GW-501516 or the compounds disclosed in WO 99/19313 (NN622/DRF-2725), WO 
00/50414, WO 00/63191, WO 00/63192, WO 00/63193 (Dr. Redd/s Research Foundation) 
and WO 00/23425. WO 00/23415, WO 00/23451, WO 00/23445, WO 00/23417. WO 
00/23416. WO 00/63153, WO 00/63196, WO 00/63209, WO 00/63190 and WO 00/63189 

35 (Novo Nordisk A/S), which are incorporated herein by reference. 
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In one embodinnent of the present invention the present compounds are administered in 
combination with an a-glucosidase inhibitor eg voglibose, emiglitate, miglitol or acarbose. 
In one embodiment of the present invention the present compounds are administered in 
combination with a glycogen phosphorylase inhibitor eg the compounds described In WO 

5 97/09040 (Novo Nordisk AJS). 

In one embodiment of the present invention the present compounds are administered in 
combination with an agent acting on the ATP-dependent potassium channel of the pancreatic 
i9-cells eg tolbutamide, glibenclamide, glipizide, glicazide, BTS-67582 or repaglinide. 
In one embodiment of the present invention the present compounds are administered in 

1 0 combination with nateglinide. 

In one embodiment of the present invention the present compounds are administered in 
combination with an antihyperlipidemic agent or a antilipidemic agent eg cholestyramine, 
colestipol, clofibrate, gemfibrozil, lovastatin, pravastatin, simvastatin, probucol or dextrothy- 
roxine. 

15 Furthemiore, the compounds according to the invention may be administered In combination 
with one or more antiobesity agents or appetite regulating agents. 
Such agents may be selected from the group consisting of CART (cocaine amphetamine 
regulated transcript) agonists, NPY (neuropeptide Y) antagonists, MC3 (melanocortin 3) 
agonists, MC4 (melanocortin 4) agonists, orexin antagonists. TNF (tumor necrosis factor) 

20 agonists, CRF (corticotropin releasing factor) agonists, CRF BP (corticotropin releasing fac- 
tor binding protein) antagonists, urocortin agonists, p3 adrenergic agonists such as CL- 
316243, AJ-9677, GW-0604, LY362884, LY377267 or AZ-40140, MSH (melanocyte- 
stimulating honmone) agonists, MCH (melanocyte-concentrating honmone) antagonists, CCK 
(chole<^tokinin) agonists, serotonin reuptake inhibitors (fluoxetine, seroxat or citalopram), 

25 serotonin and norepinephrine reuptake inhibitors. 5HT (serotonin) agonists, bombesin ago- 
nists, galanin antagonists, growth hormone, growth factors such as prolactin or placental lac- 
togen, growth honmone releasing compounds, TRH (thyreotropin releasing honmone) ago- 
nists, UCP 2 or 3 (uncoupling protein 2 or 3) modulators, leptin agonists, DA (dopamine) 
agonists (bromocriptin, doprexin), lipase/amylase inhibitors, PPAR modulators, RXR modula- 

30 tors, TR fi agonists, adrenergic CNS stimulating agents, AGRP (agouti related protein) inhibi- 
tors, H3 histamine antagonists such as those disclosed in WO 00/42023, WO 00/63208 and 
WO 00/64884, which are incorporated herein by reference, exendin-4, GLP-1 agonists, 
ciliary neurotrophic factor, and oxyntomodulln. Further antiobesity agents are bupropion (an- 
tidepressant), topiramate (anticonvulsant), ecopipam (dopamine D1/D5 antagonist) and 

35 naltrexone (opioid antagonist). 
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In one embodiment of the present invention the antiobesity agent is leptin. 
In one embodiment of the present invention the antiobesity agent is a serotonin and norepi- 
nephrine reuptalce inhibitor eg sibutramine. 

In one embodiment of the present invention the antiobesity agent is a lipase inhibitor eg orl- 
5 istat. 

In one embodiment of the present invention the antiobesity agent is an adrenergic CNS 
stimulating agent eg dexamphetamine, amphetamine, phentenmlne, mazindol phendi- 
metrazine. diethylpropion, fenfluramine or dexfenfluramine. 

Furthenmore, the present compounds may be administered In combination with one or more 

10 antihypertensive agents. Examples of antihypertensive agents are j?-blockers such as alpre- 
nolol, atenolol, timolol, pindolol, propranolol and metoprolol, ACE (angiotensin converting en- 
zyme) inhibitors such as benazepril, captopril, enalapril, fosinopril, lisinopril, quinapril and 
ramipril, calcium channel blockers such as nifedipine, felodipine, nicardipine, isradipine, nh 
modipine, diltiazem and verapamil, and a-blockers such as doxazosin, urapidil, prazosin and 

15 terazosin. Further reference can be made to Remington: The Science and Practice of Phar- 
macy. 19th Edition, Gennaro, Ed., Mack Publishing Co.. Easton. PA. 1995. 
In one embodiment of the present invention, the present compounds are administered in 
combination with insulin. Insulin derivatives or insulin analogues. 
In one embodiment of the invention the insulin is an Insulin derivative is selected from the 

20 group consisting of B29-N'-myristoy!-des(B30) human insulin, B29-N^-palmitoyl-des(B30) 
human Insulin, B29-lsP-myrlstoyl human insulin, B29-N^-palmitoyl human insulin, B28-N'- 
myristoyl Lys^"® Pro^^^ human insulin, B28-N^-palmitoyl Lys^Pro^^a ^^^^g^ j^g^jjjp^ B30-N"- 
myristoyl-Thr^^^Lys^ human insulin, B30-N^-palmitoyl-Thr^^Lys^^° human insulin, B29-N«- 
(N-palmitoyl-Y-glutamyl)-des(B30) human insulin. B29-NMN-lithocholyl-y-glutamyl)-des(B30) 

25 human insulin. B29-r^-((D-carboxyheptadecanoyl)-des(B30) human insulin and B29-NM©- 
carboxyheptadecanoyi) human insulin. 

In another embodiment of the invention the insulin derivative is B29-N'-myristoyl-des(B30) 
human insulin. 

In a further embodiment of the invention the insulin is an acid-stabilised insulin. The acld- 
30 stabilised insulin may be selected from analogues of human insulin having one of the follow- 
ing amino acid residue substitutions: 
A21G 

A21G. B28K, B29P 
A21G, B28D 
35 A21G,B28E 
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A21G,B3K,B29E 
A216, desB27 
A21G, B9E 
A21G, B9D 
5 A21G,B10E insulin. 

In a furtlier embodiment C3f the Invention the Insulin is an insulin analogue. The insulin ana- 
logue may be selected from tiie group consisting of 

An analogue wherein position B28 is Asp, Lys, Leu, Val, or Ala and position B29 Is Lys or 
10 Pro; and 

des(B28-B30), des(B27) or des(B30) human^ insulin. 

In another embodiment the analogue is an analogue of human insulin wherein position B28 
is Asp or Lys, and position B29 Is Lys or Pro. 
1 5 In another embodiment the analogue Is des(B30) human insulin. 

In another embodiment the Insulin analogue is an analogue of human Insulin wherein posi- 
tion B28 is Asp- 

In another embodiment the analogue is an analogue wherein position B3 Is Lys and position 
B29 is Glu or Asp. 

20 In another embodiment the GLP-1 derivative to be employed in combination with a com- 
pound of the present invention refers to GLP-1(1-37), exendin-4(1-39), insulinotropic frag- 
ments ttiereof, insulinotropic analogues thereof and insulinotropic derivatives thereof. Insuli- 
notropic fragments of GLP-1 (1-37) are insulinotropic peptides for which the entire sequence 
can be found in the sequence of GLP-1 (1-37) and where at least one terminal amino acid 

25 has been deleted. Examples of insulinotropic fragments of GLP-1 (1 -37) are GLP-1 (7-37) 
wherein the amino acid residues in positions 1-6 of GLP-1 (1-37) have been deleted, and 
GLP-1 (7-36) where tiie amino add residues in position 1-6 and 37 of GLP-1 (1-37) have been 
deleted. Examples of insulinotropic fragments of exendin-4(1-39) are exendin-4(1-38) and 
exendin-4(1-31). The insulinotropic property of a compound may be determined by in vivo or 

30 in vitro assays well known In tiie art. For Instance, the compound may be administered to an 
animal and monitoring tiie insulin concentration over time. Insulinotropic analogues of GLP- 
1(1-37) and exendin-4{1-39) refer to the respective molecules wherein one or more of the 
amino acids residues have been exchanged witii other amino acid residues and/or from 
which one or more amino acid residues have been deleted and/or from which one or more 

35 amino acid residues have been added with the proviso tiiat said analogue either is insulino- 
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tropic or is a prodrug of an insulinotropic compound . Examples of insuiinotropic analogues of 
GLP-1(1-37) are e.g. Met^-GLP-1(7-37) wherein the alanine in position 8 has been replaced 
by methionine and the amino add residues In position 1 to 6 have been deleted, and Arg*^- 
GLP-1(7-37) wherein the valine in position 34 has been replaced with arglnine and the 
5 amino acid residues in position 1 to 6 have been deleted. An example of an insulinotropic 
analogue of exendin-4(1-39) is Ser^Asp^"exendin-4(1-39) wherein the amino acid residues in 
position 2 and 3 have been replaced with serine and asparlic acid, respectively (this particu- 
lar analogue also being known in the art as exendin-3). Insulinotropic derivatives of GLP-1(1- 
37), exendin-4(1-39) and analogues thereof are what the person skilled in the art considers 

10 to be derivatives of these peptides, i.e. having at least one substituent which is not present in 
the parent peptide molecule with the proviso that said derivative either is insulinotropic or is a 
prodrug of an insulinotropic compound. Examples of substituents are amides, carbohydrates, 
alkyi groups and lipophilic substituents. Examples of insulinotropic derivatives of GLP-1(1- 
37), exendin-4(1-39) and analogues thereof are GLP-1(7-36)-amide, Arg^. Lys^®(NMY- 

1 5 Glu(N"-hexadecanoyl)))-GLP-1 (7-37) and Tyr^^-exendin-4(1 -31 )-amide. Further examples of 
GLP-1(1-37), exendin-4(1-39), insulinotropic fragments thereof, insulinotropic analogues 
thereof and insulinotropic derivatives thereof are described in WO 98/08871. WO 99/43706, 
US 5424286 and WO 00/09666. 

In another aspect of the present invention, the present compounds are administered in com- 
20 bination with more than one of the above-mentioned compounds e.g. in combination with 
metformin and a sulphonylurea such as glyburide; a sulphonylurea and acarbose; nateglinide 
and metformin; acarbose and metfomnin; a sulfonylurea, metformin and troglitazone; insulin 
and a sulfonylurea; insulin and metfomiin; insulin, metfomntn and a sulfonylurea; insulin and 
troglitazone; insulin and tovastatin; etc. 

25 

It should be understood that any suitable combination of the compounds according to the in- 
vention with diet and/or exercise, one or more of the above-mentioned compounds and op- 
tionally one or more other active substances are considered to be within the scope of the 
present invention. In one embodiment of the present invention, the pharmaceutical composi- 

30 tion according to the present invention comprises e.g. a compound of the invention in combi- 
nation with metfomiin and a sulphonylurea such as glyburide; a compound of the invention in 
combination with a sulphonylurea and acari^ose; nateglinide and metfomnin; acariDOse and 
metformin; a sulfonylurea, metformin and troglitazone; Insulin and a sulfonylurea; insulin and 
metfomnln; insulin, metformin and a sulfonylurea; insulin and troglitazone; insulin and lovas- 

35 tatin; etc. 
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PHARMACEUTICAL COMPOSITIONS 

The compounds of the present Invention may be administered alone or in combination with 
phanmaceutically acceptable carriers or exdpients, in either single or multiple doses. The 
5 pharmaceutical compositions according to the invention may be fonmulated with phamnaceu- 
tically acceptable caniers or diluents as well as any other known adjuvants and exdpients in 
accordance with conventional techniques such as fliose disdosed in Remington: The Sci- 
ence and Practice of Phamiacy. 19* Edition, Gennaro. Ed., Mack Publishing Co., Easton, 
PA, 1995. 

10 The phanmaceutical compositions may be specifically fonmulated for administration by any 
suitable route such as the oral, rectal, nasal, pulmonary, topical (induding buccal and sublin- 
gual), transdermal, intradstemal, intraperitoneal, vaginal and parenteral (including subcuta- 
neous, intramuscular, intrathecal, intravenous and intradermal) route, the oral route being 
prefen-ed. It will be appreciated that the preferred route will depend on the general condition 

1 5 and age of the subject to be treated, the nature of the condition to be treated and the active 
ingredient chosen. 

Phanmaceutical compositions for oral administration include solid dosage fonms such as hard 
or soft capsules, tablets, troches, dragees, pills, lozenges, powders and granules. Where ap- 
propriate, they can be prepared witti coatings such as enteric coatings or they can be fonmu- 
20 lated so as to provide controlled release of the active ingredient such as sustained or pro- 
longed release according to methods well known in the art. 

Liquid dosage forms for oral administration indude solutions, emulsions, aqueous or oily 
suspensions, syrups and elixirs. 

Phanmaceutical compositions for parenteral administration indude sterile aqueous and non- 
25 aqueous injectable solutions, dispersions, suspensions or emulsions as well as sterile pow- 
ders to be reconstituted in sterile injectable solutions or dispersions prior to use. Depot in- 
jectable fonmulations are also contemplated as being within the scope of the present inven- 
tion. 

Other suitable administration fonms indude suppositories, sprays, ointments, cremes, gels, 

30 inhalants, dermal patches, Implants etc. 

A typical oral dosage is in tiie range of from about 0.001 to about 100 mg/kg body weight per 
day, preferably from about 0.01 to about 50 mg/kg body weight per day, and more prefenred 
from about 0.05 to about 10 mg/kg body weight per day administered in one or more dos- 
ages such as 1 to 3 dosages. The exact dosage will depend upon tiie frequency and mode of 

35 administration, the sex, age, weight and general condition of the subject treated, the nature 
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and severity of the condifion treated and any concomitant diseases to be treated and other 
factors evident to those skilled in the art. 

The fonmulations nrray conveniently be presented in unit dosage fonm by methods known to 
those skilled In the ariL A typical unit dosage fomi for oral administration one or more times 

5 per day such as 1 to 3 times per day may contain from 0.05 to about 1000 mg, preferably 
from about 0.1 to about 500 mg, and more prefenred from about 0.5 mg to about 200 mg. 
For parenteral routes such as intravenous, intrathecal, intramuscular and similar administra- 
tion, typically doses are in the order of about half the dose employed for oral administration. 
The compounds of this invention are generally utilized as the free substance or as a phanma- 

10 ceutically acceptable salt thereof. Examples are an acid addition salt of a compound having 
the utility of a free base and a base addition salt of a compound having the utility of a free 
acid. The tenri "phamiaceutically acceptable salts" refers to non-toxic salts of the compounds 
of this Invention which are generally prepared by reading the free base with a suitable or- 
ganic or inorganic acid or by reacting the acid with a suitable organic or inorganic base. 

15 When a compound according to the present invention contains a free base such salts are 
prepared in a conventional manner by treating a solution or suspension of the compound 
with a chemical equivalent of a phamnaceutically acceptable acid. When a compound accord- 
ing to the present invention contains a free acid such salts are prepared in a conventional 
manner by treating a solution or suspension of the compound with a chemical equivalent of a 

20 phamiaceutically acceptable base. Physfologically acceptable salts of a compound with a 
hydroxy group include the anion of said compound in combination with a suitable cation such 
as sodium or ammonium ion. Other salts which are not phamnaceutically acceptable may be 
useful in the preparation of compounds of the present invention and these form a further as- 
pect of the present invention. 

25 For parenteral administration, solutions of the novel compounds of the fonmula (I) in sterile 
aqueous solution, aqueous propylene glycol or sesame or peanut oil may be employed. Such 
aqueous solutions should be suitably buffered if necessary and the liquid diluent first ren- 
dered Isotonic with sufficient saline or glucose. The aqueous solutions are particularly suit- 
able for intravenous, intramuscular, subcutaneous and intraperitoneal administration. The 

30 sterile aqueous media employed are all readily available by standard techniques known to 
those skilled in the art 

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous solution 
and various organic solvents. Examples of solid caniers are lactose, ten^a alba, sucrose, 
cyclodextrin, talc, gelatine, agar, pectin, acacia, magnesium stearate, stearic acid and lower 
35 alkyi ethers of cellulose. Examples of liquid carriers are syrup, peanut oil, olive oil, phospho- 
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ent may include any sustained release material known in the art, such as glyceryl mono- 
stearate or glyceryl distearate, alone or mixed with a wax. The phamnaceutical compositions 
fonned by combining the novel compounds of the present invention and the phannaceutically 
5 acceptable caniers are then readily administered in a variety of dosage forms suitable for the 
disclosed routes of administration. The fomnulations nnay conveniently be presented in unit 
dosage form by methods known in the art of phamnacy. 

Formulations of the present invention suitable for oral administratfon may be presented as 
discrete units such as capsules or tablets, each containing a predetermined amount of the 

10 active ingredient, and which may include a suitable excipient. Furthennore, the orally avail- 
able fonnulations may be in the fomri of a powder or granules, a solution or suspension in an 
aqueous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid emulsion. 
Compositions intended for oral use may be prepared according to any known method, and 
such compositions may contain one or more agents selected from the group consisting of 

15 sweetening agents, flavoring agents, coloring agents, and preserving agents in order to pro- 
vide phanmaceutically elegant and palatable preparations. Tablets may contain the active 
ingredient in admixture with non-toxic pharmaceutically-acceptable exdpients which are suit- 
able for the manufacture of tablets. These excipients may be for example, inert diluents, such ' 
as calcium carbonate, sodium carbonate, lactose, calcium phosphate or sodium phosphate; 

20 granulating and disintegrating agents, for example com starch or alginic acid; binding agents, 
for example, starch, gelatin or acacia; and lubricating agents, for example magnesium 
stearate, stearic acid or talc. The tablets may be uncoated or they may be coated by known 
techniques to delay disintegration and absorption In the gastrointestinal tract and thereby 
provide a sustained action over a longer period. For example, a time delay material such as 

25 glyceryl monostearate or glyceryl distearate may be employed. They may also be coated by 
the techniques described in U.S. Patent Nos. 4,356,108; 4,166,452; and 4,265.874, incorpo- 
rated herein by reference, to fonm osmotic therapeutic tablets for controlled release. 
Formulations for oral use may also be presented as hard gelatin capsules where the active 
Ingredient Is mixed with an inert solid diluent, for example, calcium carbonate, calcium phos- 

30 phate or kaolin, or a soft gelatin capsules wherein tiie active ingredient is mixed with water or 
an oil medium, for example peanut oil, liquid paraffin, or olive oiL 
Aqueous suspensions may contain the active compounds in admixture witii excipients suit- 
able fertile manufacture of aqueous suspensions. Such excipients are suspending agents, 
for example sodium cari30xymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, 

35 sodium alginate, polyvinylpyrrolidone, gum tragacantii and gum acacia; dispersing or wetting 
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agents may be a naturally-occurring phosphatide such as lecithin, or condensation pnxJucts 
of an alkylene oxide \mth fatty adds, for example polyoxyethylene stearate, or condensation 
products of ethylene oxide with long chain aliphatic alcohols, for example, heptadecaethyl- 
eneoxycetanol, or condensation products of ethylene oxide with partial esters derived from 
5 fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or condensation prod- 
ucts of ethylene oxide with partial esters derived from fatty acids and hexitol anhydrides, for 
example polyethylene sorbitan monooleate. The aqueous suspensions may also contain one 
or more coloring agents, one or more flavoring agents, and one or more sweetening agents, 
such as sucrose or saccharin. 

10 Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil, 
for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as a liquid 
paraffin. The oily suspensions may contain a thickening agent, for example beesv\^x, hard 
paraffin or cetyl alchol. Sweetening agents such as those set forth above, and flavoring 
agents may be added to provide a palatable oral preparation. These compositions may be 

15 preserved by the addition of an anti-oxidant such as ascorbic add. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by the 
addition of water provide the active compound in admixture with a dispersing or wetting 
agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already mentioned above. Additional 

20 excipients, for example, sweetening, flavoring, and coloring agents may also be present. 
The pharmaceutical compositions of the present invention may also be in the form of oil-in- 
water emulsions. The oily phase may be a vegetable oil, for example, olive oil or arachis oil, 
or a mineral oil, for example a liquid paraffin, or a mixture thereof. Suitable emulsifying 
agents may be naturally-occurring gums, for example gum acada or gum tragacanth, natu- 

25 rally-occurring phosphatides, for example soy bean, lecithin, and esters or partial esters de- 
rived from fatty adds and hexitol anhydrides, for example sori^itan monooleate, and conden- 
sation products of said partial esters with ethylene oxide, for example polyoxyethylene sorbi- 
tan monooleate. The emulsions may also contain sweetening and flavoring agents. 
Syrups and elixirs may be formulated with sweetening agents, for example glycerol, propyl- 

30 ene glycol, sorbitol or sucrose. Such fomnulations may also contain a demulcent, a preserva- 
tive and flavoring and coloring agents. The pharmaceutical compositions may be in the form 
of a sterile injectible aqueous or oleaginous suspension. This suspension may be formulated 
according to the known methods using suitable dispersing or wetting agents and suspending 
agents described above. The sterile injectable preparation may also be a sterile injectable 

35 solution or suspension in a non-toxic parenterally-acceptable diluent or solvent, for example 
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as a solution in 1,3-butanediol. Among tlie acceptable vehicles and solvents that may be 
employed are water, Ringer's solution, and isotonic sodium chloride solutbn. In addition, 
sterile, fixed oils are conveniently employed as solvent or suspending medium. For this pur- 
pose, any bland fixed oil may be employed using synthetic mono- or diglycerides. In addition, 

5 fatty acids such as oleic add find use in the preparation of injectables. 

The compositions may also be In the iorm of suppositories for rectal administration of the 
compounds of the present invention. These compositions can be prepared by mixing the 
drug with a suitable non-irritating excipient which is solid at ordinary temperatures but liquid 
at the rectal temperature and will thus melt in the rectum to release the drug. Such materials 

10 include cocoa butter and polyethylene glycols, for example. 

For topical use, creams, ointments, jellies, solutions of suspensions, etc., containing the 
compounds of the present invention are contemplated. For the purpose of this application, 
topical applications shall include mouth washes and gargles. 

The compounds of the present invention may also be administered in the form of liposome 
15 delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and multi- 
lamellar vesicles. Liposomes may be fonned from a variety of phospholipids, such as choles- 
terol, stearylamine, or phosphatidylcholines. 

In addition, some of the compounds of the present invention may form solvates with water or 
common organic solvents. Such solvates are also encompassed within the scope of the pre- 
20 sent invention. 

Thus, in a further embodiment, there Is provided a phamnaceutical composition comprising a 
compound according to the present invention, or a pharmaceutically acceptable salt, solvate, 
or prodrug therof, and one or more phamiaceutically acceptable caniers, exdpients, or dilu- 
ents. 

25 If a solid canier is used for oral administration, the preparation may be tabletted, placed In a 
hard gelatine capsule in powder or pellet fomrt or it can be in the fomi of a troche or lozenge. 
The amount of solid canier will vary widely but will usually be from about 25 mg to about 1 g. 
If a liquid canier is used, the preparation may be in the fomri of a symp, emulsion, soft gela- 
tine capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension 

30 or solution. 

A typical tablet that may be prepared by conventional tabletting techniques may contain: 
Core: 

Active compound (as free compound or salt ttiereof) 5.0 mg 

Lactosum Ph. Eur. 67.8 mg 

35 Cellulose, microcryst (Avicel) 31.4mg 
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Amberlite^lRP88* 
Magnesii stearas Ph. Eur. 



1.0 mg 



q.5. 



Coating: 

5 Hydroxypropyl methylcellulose 
Mywacett9-40T** 



approx. 



approx. 



9mg 
0.9 mg 



* Polacrillin potassium NF, tablet disintegrant Rohm and Haas. 
** Acylated monoglyceride used as plastidzer for film cx)ating. 



10 



If desired, the phamiaceutical composition of the present invention may comprise a com- 
pound according to the present invention in combination with further active substances such 
as those described in the foregoing. 

The present invention also provides a method for the synthesis of compounds useful as in- 

15 tenmediates in the preparation of compounds of fomiula (I) along with methods for the prepa- 
ration of compounds of fomnula (I). The compounds can be prepared readily according to the 
following reaction Schemes (in which all variables are as defined before, unless so specified) 
using readily available starting materials, reagents and conventional synthesis procedures. In 
these reactions, it is also possible to make use of variants which are themselves known to 

20 those of ordinary skill in this art, but are not mentioned in greater detail. 

The compounds of this invention can be prepared by routes outlined in the reaction Scheme 
1. Reaction of a suitable primary amine (I) with a ketone (II) under reductive amination condi- 
tions according to methods known in the literature affords secondary amine (III). Compound 
(III) can be converted to the conresponding urea (V) by reaction with, for example, cariaonyl 

25 diimidazole and a suitable amino heterocyde (IV) under standard conditions for the synthesis 
of ureas. For Intemnediates where R^ or R^ contains an additional amino functionality, a suit- 
able protection group (for example Boc or Cbz) may be employed, allowing for deprotection 
and further manipulation (eg. amide coupling, reductive amination etc) using standard proce- 
dures described in the literature. 

30 For intermediates where R^ or R^ contains an additional alcohol functionality, a suitable pro- 
tection group (for example benzyl, tert-butyldimethylsilyl) may be employed, allowing for de- 
protection and further manipulation (eg. ether coupling) using standard procedures described 
in the literature. 

For intermediates where R\ R^ or A contains an additional carboxy functionality, a suitable 
35 precursor (eg. alkyi ester) may be employed, allowing for deprotection and further manipula- 
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tion (eg. add or base hydrolysis, conversion to amides via reaction with amines) using stan- 
dard procedures described in the literature. Additional manipulation of compound (V) can be 
performed as described witiiin the general procedures outlined within ttie example section. 
Scheme 1 



NH, + 



(I) 



r 

o 
(II) 



reductive 
amination 



NH 

(III) 



carbonyl diimidazole (CD!) 
H^N"'^ 

(IV) 



(V) 



EXAMPLES 



HPLC-MS (Method A) 

10 The following instrumentation is used: 

Hewlett Packard series 1100 G1312A Bin Pump 

Hewlett Packard series 1100 Column compartment 

Hewlett Packard series 1100 G1315A DAD diode anray detector 

Hewlett Packard series 1100 MSD 

15 Sedere 75 Evaporative Light Scattering detector 

The instrument is controlled by HP Chemstation software. 

The HPLC pump is connected to two eluent reservoirs containing: 

A: 0.01 % TFA in water 
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B: 0.01 % TFA in acetonitrile 

The analysis is performed at 40 by injecting an appropriate volume of the sample (pref- 
erably 1 A/I) onto the column which is eluted with a gradient of acetonitrile. 
The HPLC conditions, detector settings and mass spectrometer settings used are given in 
5 the following table. 

Column Waters Xtenra MS C-18 X 3 mm id 5 m 

Gradient 5% - 1 00% acetonitrile linear during 7.5 min at 1 .5 

mL/min 

Detection 21 0 nm (analogue output from DAD) 

ELS (analogue output from ELS) 

MS ionisation mode API-ES 

Scan 100-1000 amu step 0.1 amu 

After the DAD the flow is divided yielding approximately 1 mL/min to the ELS and 0.5 mL/min 

to the MS. 

NMR 

10 Proton NMR spectra were recorded at ambient temperature using a Brucker Avance DPX 
200 (200 MHz), Brucker Avance DPX 300 (300 MHz) and Brucker Avance DPX 400 (400 
MHz) with tetramethylsilane as an intemal standard. Chemical shifts (5) are given in ppm 



General procedure (A) 

^NH 



R\.... GDI 



X 



H2N' 



(1) 



15 The aminoheterocyde (NHaA) wherein A is defined as above, can be converted using stan- 
dard literature procedures (for example WO 2004/002481) to an acyl imidazonium intemiedi- 
ate with carbonyl diimidazole (GDI) in a solvent such as dichloromethane, dichloroethane, 
tetrahydrofuran, or DMF. Treatment with R^R^NH , wherein R' and R^ are as defined above, 
gives the compound of formula (I). The aminoheteroQrde (NHaA) or secondary amine 

20 (R^f^H) can be either commerdally available compounds or compounds that can be pre- 
pared following procedures described in the literature or prepared as described in the rele- 
vant example and general procedures. 
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General procedure (B) 

The desired amines R^R^NH described in General procedure (A), wherein R^ and R^ are as 
defined above are commercially available, or can be prepared by a reductive amination with 
a suitable primary amine and a ketone as shown below, following procedures described In 
the literature (Org. Prep. Proced. Int. 1979, 11, 201). 

O NaBH3CN,THF R^^^ 

^NH^ + 11^ 1 2 

R^ R^ 

(2) 



General procedure (C) 

10 Preparation of 1.1<licvcloalkvl-3-heteroarvl-urea 

A mixture of 1,r-carbonyldiimidazole (98 mg, 0.6 mmol), amino heteroarylcompound (0.6 
mmol) and 4-(A/,/\/-dimethyIamino)pyridine (5 mg) in dichloroethane (5 ml) was heated at 
80°C for 1 h. The reaction mixture was cooled to room temperature and was added solution 
of a dicycloalkylamine (0.5 mmol) in dichloroethane (2 ml). The resulting suspension was 
15 heated at 80°C for 3 h and concentrated. The residue was purified by column chromatogra- 
phy (silica, CH2CI2 then 5-10% ethyl acetate in CH2CI2) to afford the desired urea 50-60% 
yield. 



General procedure (D) 

20 Synthesis of 1.1-dicvcloalkvl-3-(5-thiaalkvl-thiazol-2-vl) ureas 

1 X .A. ^"WMSH , .C,e>alkyl— R 

N Hal ^ N ^S^ 

1 2 ^ diisopropylamine 1 2 ^ 

R DMF R 

Hal= Halogen 

Ri and R2 A and R^'' as defined in compound claims 



Representative Example. 
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A mixture of 3-(5-bromo-thiazol-2-yl)-1,1-dicycloalkylurea (Example 49)(1 mmol). alkylthiol (2 
mmol) and DIEA (2 mmd) in DMF (5 mL) was heated at 80X for 3 h. The mixture was 
poured Into water (20 mL) and was extracted with ethyl acetate (3 x 25 mL). The organic 
layer was washed with water (2 x 30 mL), brine (1 x 30 mL), dried (anhydrous Na2S04) and 
5 concentrated In vacuo to furnish a residue containing 3-(5-alkylthlo-thiazol-2-yl)-1 ,1- 

dlcyclohexyl-urea. The crude product was purified by column chromatography (silica. CH2CI2 
then 5-20% ethyl acetate in CH2CI2) to afford 3-(5-alkyIthio-thiazol-2-yl)-1.1-dicyclohexyl-urea 
in 35-45 % yield. 

General procedure (E) 

10 Synthesis of 1.1»-dicvcloalkvl-3-'(5-thiaheteroarvl"thlazol-2-vn ureas 

A mixture of arylthlol (2 mmol) and tert.BuOK (2 mmol) in DMF (5 mL) was stirred for 15 min. 
To this solution was added 3-(5-bromo-thiazol-2-yl)-1.1-dicyclohexyl-urea (Example 49) (1 
mmol) and was heated at 80*C for 3 h. The mixture was poured into water (20 mL) and was 
15 extracted with ethyl acetate (3 x 25 mL). The organic layer was washed with water (2 x 30 
mL), brine (1 x 30 mL), dried (anhydrous Na2S04) and concentrated in vacuo to furnish a 
residue containing (5-arylthio-2-thiazolyl)-1,1-dicyclohexyI-urea. The crude product was puri- 
fied by column chromatography (silica, CH2CI2 then 5-20% ethyl acetate in CH2Cl2and 2% 
MeOH in CH2CI2) to afford the desired urea in 25-45 % yield. 

20 General procedure (F) 
Hydrolysis of Esters 

Ester (1 mmol) was dissolved in 1:1 mixture of THF and methanol (5 mL). To this solution 
was added 2 M solution of LiOH (2 mL, 4 mmol). The mixture was stirred for 4-6 h and was 
25 concentrated. The residue was diluted with water (1 0 mL) and the aqueous layer was 

washed with ethyl acetate (2x10 mL). The water layer was acidified with HCI to pH 6.0 and 
the precipitated acid was extracted with ethyl acetate (2 x 50 mL). The organic layer was 
washed with water (2 x 20 mL), dried (Na2S04) and concentrated in vacuo to furnish corre- 
sponding carboxyllc acid in almost quantitatiye yield. 

30 

General procedure (G) 

Synthesis of Acyl- or Sulfonvl-DiDeridinvl-fthiazolylVcvcloalkvl ureas. 
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& 



1. NaBHjCN 



3.TFA 



V?' 



2 amlno-helero^e. 
General 
procedure (C). 



4. RCO2H. HOBt 
orRSOaCI, DIPEA 



A=CO orSOa 
R=Alkyl, aryietc 



Step I.T0 N-Boc-piperidone (10g) in a mixture of MeOH (50ml) and THF (50ml) is added an 
equimolar amount of cycloalkylamine (4.5g) at room temperature. Sodium cyanoboroliydride 
5 (6.3g, 2eq) is added and the reaction stin-ed at room temperature ovemlglit. The crude prod- 
uct is filtered through celite, concentrated in vacuo, redissolved/suspended in ether, stinred 
for 1h, and decanted. This procedure is repeated 4 times and the combined ether-phases 
are concentrated in vacuo to afford 4-(ycloalkylamino-piperidine-1-carboxylic add tert-butyl 
ester as a pale yellow oil which is used directly in step 2. 

1 0 Step 2. A equimolar mixture of 1 ,1 -carbonyldiimidazole, aminoheteroaryl compound (for ex- 
ample 5-methylaminothiazole) and DMAP (5mol% ) in dichloroethane is heated for 4h at 
80^C then cooled to room temperature.The amine product (1 equivalent) from Step 1 is 
added and the reaction is stinred ovemight. Work up and chromatography (5% ethyl acetate 
in hexane) affords the desired Boc protected urea. 

15 Step 3. Boc deprotection is performed using trifluoroacetic acid in DCM for 2h at room tem- 
perature. Excess TFA and DCM are removed in vacuo to give the crude amine which is used 
directly in the next Step. 

Step 4. Acylation with either an HOBt activated carboxylic acid or a sulfonylchloride affords 
the required amide or sulfonamide respectively via established literature procedures. 
20 Step 5. If the substituent on the aminoheteroaryl moiety contains an ester functionality this 
can be hydrolysed using lithium hydroxide in methanol to give the conresponding acid. 

General procedure (H) 

Svnthesis of 5-thioalkvl/5-thioalkvlamino substituted thiazolvl ureas. 

25 
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2,R-Hal.KjC03 



Step 1 . A equimolar mixture of 1,1-carbonyldiimidazole. the appropriate 5-thiocyanato- 
thiazol-2-yIamine (commercially available or prepared as described in J. Am. Chem. Soc 71, 

5 4007. 1949 or J. Med. Chem, 20. 572. 1977) and D^4AP (5mol% ) In THF is heated for 2 h at 
60-70°C and then cooled to room temperature. The secondary amine (1 equivalent; prepared 
as described In General procedure (C) or General Procedure (I) is added and the reaction is 
stinred overnight at room temperature. The reaction mixture was quenched with water and 
organic phase was isolated. The aqueous phase was extracted wth CH2CI2, and the com- 

10 bined organic phases were dried and concentrated in vacuo. The crude product was purified 
by flash chromatography (heptane: CH2CI2 20:80 -» 0:100 or heptane: CH2CI2: EtOAc 
20:80:0 0:0:100) afforded the desired (5-thiocyanato-thiazol-2-yl) urea. 



Step 2. An equimolar mixture of 1,4-dithiothreitol (DTT) and the appropriate (5-thiocyanato- 
15 thlazol-2-yl) urea (prepared as described in Step 1 ) in MeOH (4 mL/mmol) was stirred in a 
nitrogen atmosphere at room temperature for 2 h. Addition of K2CO3 (3 equiv) and the appro- 
priate all<yl halide (1-3 equivalents). The reaction mixture was stirred at room temperature 
over night and quenched with water. Addition of CH2CI2. The organic phase was isolated and 
the aqueous phase was extracted with CH2CI2, and the combined organic phases were con- 
20 centrated in vacuo. The crude product was dissolved in MeOH or MeCN and purified by re- 
verse phase preparative HPLC (Gilson) to give the desired product 

General procedure (I) 

Synthesis of N-acvlated cvcloalkvl-cvcloalkvlamino-amines. 
25 Step 1 . A equimolar mixture of 4-piperidone monohydrate hydrochloride, diisopropylethyl- 
amine and the appropriate acyl chloride in CH2CI2 (1 mL/mmol) was stirred at room tempera- 
ture overnight. The reaction mixture was added to CH2CI2 and the organic phase was 
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washed with 1N NaOH (twice), 1N HCI and brine and subsequently concentrated in vacuo to 
give the acyiated piperidone which was used directly In Step 2. 

Step 2. A equimolar mixture the acyiated piperidone (prepared in Step 1) and the appropriate 
cycloalkylamlne in THFrMeOH (1:1, 2 mL/mmol) and 3A molsieves was added sodium 
5 cyanoborohydride (2 equiv) and the mixture was stinred at room temperature overnight to 
give the crude secondary amine which Is filtered through celite, concentrated in vacuo, redis- 
solved/suspended in ether, stirred for 1h, and decanted. The procedure is repeated 4 times 
and the combined ether-phases are concentrated in vacuo to afford the desired N-ac^lated 
cycloalkylpiperldin-4-yl amine. 

10 

General procedure (J) for the synthesis of alkvl/arvlsulfones: 

Aryt/alkyl-sulfanyi derivative of dialkyl-thiazolyl urea (0.5 mmol) was dissolved in CH2CI2 (6 
mL) and was cooled to 0°C in an Ice bath. To this solution was added peroxy acetic acid (10 
mmol) In CH2Cl2(5 mL). The mixture was stin-ed for 4 h at O^'C and was diluted with CH2CI2 
15 (50 mL). The organic layer was washed with saturated solution of NaHCOa (2 x 30 mL). wa- 
ter (3 X 30 mL), brine (1 x 30 mL), dried (anhydrous Na2S04) and concentrated in vacuo. The 
crude mixture was purified by column chromatography with CH2CI2 then 5-20% ethyl acetate 
in CH2Cl2to give the conresponding sulfone. 

20 General procedure f K) for the synthesis of amides, 

A solution of 2-(3,3-dicycloalkylureido)-thiazole'4-carboxylic add or 2-(3.3- 
dicycloalkylureido)-thiazole-5-carboxylic acid (0.60 mmol). DIEA (0.25 mL, 1.50 mmol) and 
TFFH (270 mg, 0.6 mmol) in THF (5 mL) was stirred for 30 min. To this mixture was added 
amine or amino acid-ester (0.6 mmol) and the reaction mixtures was stin-ed for 12 h at rt. The 
25 reaction mixture was concentrated and purified by flash chromatography using CH2CI2 and 
ethyl acetate (4:1) to afford the corresponding amide. 

General procedure ID for the synthesis of aikyl/aryl-thlazoiyl ureas 
To a solution of 1,1-dicycloalkyl-3-(4-hydroxymethyl-thiazol-2-yl) urea (1 mmol) in DCM (5 
30 mL) was added PBra (1 .2 mmol) at 0 and stinted for 2h. The mixture was slowly quenched 
with ice water and was extracted with DCM (3 x20 mL). The organic layer was washed with 
water (2 x 20 mL), brine (1 x 20 mL), dried over sodium sulfate and concentrated to afford 
1,1-di(ycloalkyl-3-(4-bromomethyl-thiazol-2-yl) urea. This crude bromide was used as such 
for the next step. 
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A mixture of aryl thiol (2 mmol) and potassium tert-butoxide (2 mmol) in DMF (5 mL) was 
stirred for 15 min. To this solution was added 1,1-dicycloalkyl-3-(4-bromomethyl-thiazol-2-yl) 
urea (1 mmol) and was heated at SO'^C for 3 h. The mixture was poured into water (20 mL) 
and was extracted with ethyl acetate (3 x 25 mL). The organic layer was washed with water 
5 (2 x 30 mL), brine (1 x 30 mL). dried (anhydrous Na2S04) and concentrated in vacuo to fur- 
nish a residue containing aryl/allcyl-thiazoiyi urea. The crude product was purified by column 
chromatography (silica, CH2CI2 then 5-20% ethyl acetate in CHaCkand 2% MeOH in CH2CI2) 
to afford the desired urea. 

10 General procedure f M) for the removel of Boc^ group to form amine hydrochlorides 

To the Boc-protected amine (0.5 mmol) was added 4 M solution of HCI in dioxane (2 mL). 
The mixture was stinted for 30 min. The mixture was concentrated and the residue was 
washed with anhydrous ether and concentrated to get amine hydrochloride in almost quanti- 
tative yield. 

15 

General procedure (N) for the acvlation of amines 

A solution of amine/amine hydrochloride (0.5 mmol) in DCM was cooled to V*0. To this solu- 
tion was added acyl chloride (0.6 mmol) followed by DIEA (1.5 mmol). The mixture was 
stirred for 2h and concentrated. The residue was purified by column chromatography (silica, 
20 CH2CI2 then 5-20% ethyl acetate in CH2Cl2and 2% MeOH in CH2CI2) to afford the desired 
product. 

General procedure f P) for reductive amination 

To a mixture of 1,1-dialkyl-3-(5-fonmyl-thiazol-2-yl)-urea (0.30 mrTiol) and dry powdered mo- 
25 lecular sieves in CH2CI2 (2 mL) was added the appropriate akyl-amino hydrochloride (0.36 
mmol). The mixture was stirred for 20 minutes. To this was added sodium triacetoxyboro- . 
hydride (0.39 mmol) and the reaction was stinred for six to 12 hours at ambient temperature. 
The reaction was quenched with saturated aqueous NaaHCOa (10 mL), extracted once with 
CH2CI2 (10 mL) and once with ethyl acetate (10 mL). The combined organic extractions were 
30 dried over MgS04. After concentration to a crude oil, the desired thiazole urea was purified 
by column chromatography (silica gel and 5% ethyl acetate in CH2CI2, then 1% MeOH and 
10% ethyl acetate in CH2CI2 followed by 2% MeOH and 10% ethyl acetate in CH2CI2) to af- 
ford the product in 14 to 65% yield. 

35 General procedure fQ) for the preparation of sulfonamides 
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Amine hydrochloride (0.20 mmol) and diisopropyl ethylamine (DIEA, 0.40 mmol) were com- 
bined in CH2CI2 (3 mL) and stin^d at ambient temperature. The desired sulfonyl chloride 
(0.30 mmol) was added and the reaction was stinred until complete (15-45 minutes). The 
volatile components were removed with reduced pressure and the residue was purified by 
5 column chromatography (silica gel and 5% ethyl acetate in CH2CI2, then 1% MeOH and 10% 
ethyl acetate in CH2GI2) to afford the product in 44 to 87% yield. 

Example 1 

1 ,1 -Dicyclohexyl-3-thlazol-2-yl-urea 




10 To a solution of aminothiazoie (50mg, 0.5mmol) in dichloromethane was added carbon- 
yidiimidazole (81 mg, 0.5mmol) and the solution stirred 2h at room temperature. Dicyclo- 
hexylamine (leq) was then added and the reaction stirred overnight at room temperature. 
The reaction mixture is then diluted with ethyl acetate (8mL), washed successively with 10% 
sodiumhydrogensulphate (3mL). water (3mL), dried over magnesium sulphate, concentrated 

15 in vacuo, and the residue purified by HPLC (Gilson 1 , X-tenra column; 0-100% 
CHsCN/HzO/O.r/o TFA; 15 min; flow 50 ml/min) to give the title product (52mg). 

NMR (DMSO-de): ^7.28-7.35 (1H, m), 6.91-6.98 (1H, m), 3.35-3.60 (2H, m), 1.01-2.11 
(20H. m); HPLC-MS (Method A): miz = 308 (M+1); Rt = 4.07 min. 

20 Example 2 

3-(5-Chloro-thiazol-2-yl)-1 ,1 -dicyclohexyl-urea 




Prepared as described in general procedure (A) using 5-chloro-2-aminothiazole and dicyclo- 
hexylamine. 

25 NMR (CDCI3): S8.20 (1H. bs), 7.15 (1H, s). 3.30-3.50 (2H. m), 0.80-2.00 (20H, m); HPLC- 
MS (Method A): m/z = 342.1 (M+); Rt = 5.41 min. 
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Example 3 

1 ,1 -Dicyclohexyl-3-(4-methyl-thiazol-2-yO-urea 




5 Prepared as described in general procedure (A) using 4-methyl-2-aminothiazole and dicyclo- 
hexylamine. 

NMR (CDCI3): (1H, bs), 6.40 (1H, s), 3.35-3.55 (2H, m). 1.60-1.96 (14H, m), 1.05- 
1 .50 (6H, m): HPLC-MS (Metliod A): m/z = 322.2 {IW+I ); R* = 4.42 min. 



10 Example 4 

1 ,1 -Dlcyclohexyl-3-(5-methyl-thiazol-2-yl)-urea 




Prepared as described in general procedure (A) using 5-methyl-2-aminothiazole and dicyclo- 
liexylamine. 

15 NIVIR {CDCI3): <y7.93 (1H, bs), 6.92 (1H, s), 3.39-3.51 (2H, m), 1.58-1.92 (14H, m). 1.05- 
1 .45 (6H, m); HPLC-MS (Method A): miz = 322 (M+1); Rj = 4.22 min. 



Example 5 

1 ,1-DicycIohexyl-3-(5-methyl-[1 ,3,4]thiadiazol-2-yl)-urea 




Prepared as described in general procedure (A) using 5-methyl-2-amino-1,3,4-tliiadiazole 
and dic^clohexylamine. 

NMR (CDCI3): <y8.31 (1H, bs), 3.35-3.55 (2H, m), 2.63 (3H. s), 1.55-1.95 (14H, m), 1.09- 
1.45 (6H, m); HPLC-MS (Method A): m/z= 323.2 (M+1); Rt = 4.46 min. 
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Example 6 

2-(3,3-Dicyclohexyl-ureido)-4-methyl-thiazole^-carboxylic acid ethyl ester 




5 Prepared as described in general procedure (A) using 4-methyl-5-carboxyethyl-2- 
aminothiazole and dtcyclohexylannine. 

NMR (CDCI3): S 8.05 (1H, bs), 4.25 (2H, q), 3.31-3.49 (2H. m), 2.55 (3H, s), 155-1.95 
{14H, m), 1.11-1 .45 (9H, m); HPLC-MS (Method A): mfz = 394.2 (M+); Rt = 5.61 min. 



10 Example 7 

1 »(4-Methyl-cyclohexyl)-1 -(tetrahydro-pyran-4-yl)»3»thfazol<-2-yl-urea 

Prepared as described in general procedures (A) and (B) using aminothiazole and (4-methyi- 
cyclohexyl)-(tetrahydro-pyran-4-yl>-amine. 
15 HPLOMS (IVIethod A): m/z = 324 (M+1); Rt = 3.36 min. 



Example 8 1-(4-terl-Butyl-<:yclohexyl)-3-(5-chloro-thia2ol-2-yl)-1-cyclopentyl-urea 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
20 (4-tert-butyl-(yclohexyl)-cyclopentyI-amine 

HPLC-MS (Method A): m/z = 384 (M+); Rt = 6.28 min. 



Example 9 
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1-Cyclopentyl-1-{4-isopropyl-cydohexyl)-3-thja2ol-2-yl-urea 



I H 




H3C CH3 



Prepared as described in general procedures (A) and (B) using aminothiazole and (4- 
isopropyl-cyclohexyl)-cyclopentyl-amine 
5 HPLC-MS (Method A): miz = 336 (M+); Rt = 4.97 min. 

Example 10 

1 -Bicyclo[2.2.1 lhept-2-yl-3-(5-chloro4hiazoI-2-yl)-1 -cyclopentyl-urea 



10 Prepared as described in general procedures (A) and (B) using 5-ciiloro-2-aminothiazole and 
bicyclo[2.2;i]hept-2-yl-cyclopentyl-amine 
HPLC-MS (Method A): mlz = 340 (M+); Rt = 5.48 min. 

Example 11 

15 1 -(3,5-Dlmethyl-cyclohexyl)-1 -(4-methyl-cyclohexyl)-3.thlazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazole and (3,5- 

dimethyl-cyclohexyl)-(4-methyl-cyclohexyl)-amine. 

HPLC-MS (Method A): m/z= 350 (M+); Rt = 5.13 min. 
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Example 12 

4-(1-Cyclopentyl-3-thiazol-2-yl-ureido)-cyclohexanecarboxylic acid ethyl ester 



Prepared as described in general procedures (A) and (B) using aminothiazole and 4- 
cyclopentylamino-cyclohexanecarboxylic acid ethyl ester. 
HPLC-MS (Method A): m/z = 366 (M+1); Rt = 3.84min. 

Example 13 

3-(5-Chloro-thlazol-2-yl)-1-(4-methyl-cyciohexyl)-H4-trifluoromethylK:ycl^ 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-methyl-cyclohexyl)-{4-trifluoromethyl-<:yclohexyl)-amine. 

HPLOMS (Method A): m/z = 424 (M+1); Ri = 5.41 min. 

Example 14 

3-(5-Chloro-thiazol-2-yl)-1 -(4-methyl-cyclohexyl)-1 -(tetrahydro-pyran-4-yl)-urea 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-methyl-cyclohexyl)-(tetrahydro-pyran-4-yl)-amlne. 

HPLOMS (Method A): m/z = 358 (M+); Rt = 4.64 min. 
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Example 15 

3-(5-Chloro4hiazol-2-yl)-1H4-methyl-cyclohexyl)-1*^tetrahydr^^^ 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothia2ole and 
5 (4-methyl-cyclohexyl)-(tetrahydro-thiopyran-4-yl)-amlne. 
HPLC-MS (Method A): /n/z= 374 (M+); Rt = 4.91 min. 

Example 16 

3-{5-Chloro4hiazol-2-yl)-1-(1,4-dloxa-spiro[4.5]dec-8-yl)-1-(4-methy^ 



10 Prepared as described in general procedures (A) and (B) using 5-'Chloro-2-aminothiazole and 
(1,4-dioxa-spiro[4.5]dec-8-yl)-(4-methyI-cyclohexyl)-amine 
HPLC-MS (Method A): m/z = 414 (M+); Ri = 4.70 min. 

Example 17 

3-(5-Chloro-thlazol-2-yl)-1 ,1 -bis-(4-methyl-cyclohexyl)-urea 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothIazole and 

bis-(4-methy!-cyclohexyl)-amine. 

HPLOMS (Method A): m/z = 370 (M+); Rt = 5.78 min. 





15 
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Example 18 

3-(5-Chloro-thiazol-2-yl)-1 -cyclopentyM -(4-methyl-cyclohexyl)-urea 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazoie and 
5 cyclopentyl-(4'methyl-cyclohexyl)-amine 

HPLC-MS (Method A): miz = 342 (M+1 ); Ri = 5.59 min. 

Example 19 

1-(4-Methyl-cyclohexyl)-3-thiazol-2-yl-1-(44rifluoromethyi-cyclohexyl)-urea 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
(4-methyl-cyclohexyl)-(4-trifluoronnethyl-cyclohexyl)-amine 
HPLC-MS (Method A): /n/2= 390 (M+l); Rt = 4.67 min. 

Example 20 

3-(5-Chloro-thiazol-2-yi)-1 ,1 -dicyclopentyhurea 



Prepared as described in general procedure (A) using 5-chloro-2"aminothiazole and di(^- 
clopentylamine. 

HPLC-MS (Method A): m/z = 314 (M+); Ri = 5.03 min. 




15 




wo 2005/066145 



PCT/DK2005/000002 



Example 21 

3K5-ChIoro-thiazol-2-yl)-lK:yclopentyl-1^tetrahydro4hlopyra^ 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
5 cyclopentyKtetrahydro-thiopyran-4-yl)-amine. 

HPLOMS (Metliod A): miz = 346 (M+1); Rt = 4.82 min. 

Example 22 

3-(5*Chloro4hlazol-2-yl)-1 -cyclopentyl-1 -(tetrahydro-pyran'4-yl)-urea 



10 Prepared as described In general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
cyclopentyl-(tetrahydro-pyran-4-yl)-amine. 
HPLOMS (Method A): mIz- 330 (M+); Ri = 4.09 min. 

Example 23 

1 ,1 -Bis-(4-methyl-cyclohexyl)-3-thiazol-2-yl-urea 



Prepared as described In general procedures (A) and (B) using aminothiazoie and bis-<4- 
methyl-cydohexyO-amlne. 

HPLC-MS (Method A): mIz = 336 (M+1); Ri = 4.88 min. 




15 
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Example 24 

4-[3-^5-Chloro-thiazol-2-ylHK4-methyl-cyclohexyl)-ureido]<ycloh acid 
ethyl ester 



5 Prepared as described in general procedures (A) and (B) using 5-chloro2-aminothiazole and 
4-(4-methyl-cyclohexy!amino)-cycIohexanecarboxylic acid ethyl ester 
HPLC-MS (Method A): miz = 429 (M+1); Rt = 5.21 min. 

Example 25 

1 -(4-tert-Butyl-cyclohexyl)«*1 -(4-methyl-cyclohexyl)-3-thlazol-2-yI-urea 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-tert-butyl-cycIohexylH4-methyl-cyclohexyl)-amine 

HPLOMS (Method A): mIz = 378 (M+1); Rt = 5.84 min. 

Example 26 

1 5 4-[3-(5^hloro-thiazol-2-yl)-1 -cyclopentyl-ureido]*^yclohexanecarboxyllc acid ethyl es- 
ter 




10 





20 



Prepared as described in general procedures (A) and (B) using 5-chlora-2-aminothiazole and 
4-Cyclopentylamino-cyclohexanecarix>xylic acid ethyl ester. 
HPLC-MS (Method A): mIz = 400 (M+); Rt = 5.08 min. 
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Example 27 

1 -(4-lsopropyl-cyclohexyl)-1 -(4-methyl-cyclohexyl)-3-thlazol-2-yl-urea 




Prepared as described in general procedures (A) and (B) using aminothiazole and (4- 
5 isopropyl-cyclohexylH4-methyl-cyclohexyl)-amine. 
HPLC-IVIS (IVIethod A): m/z= 364 (M+1); Rt = 5.52 min. 

Example 28 

1 -Bicyclo[2.2.1 lhept-2-yl-3-(5-chloro-thiazol-2-yl)-1 -(4-methyl-cyclohexyl)-urea 



10 Prepared as described in general procedures (A) and (B) using 5-ch!oro-2-aminothiazole and 
bicycIo[2.2.1]hept-2-yl-(4-methyl-cyclohexyl)-amine. 
HPLC-MS (Method A): m/z = 368 (M+); Rt = 5.95 min. 

Example 29 

3-{5-Chloro-thlazol-2-yl)-1-{4-isopropylK;yclohexyl)-1-(4-methyl-cyclohexyl)-u^^ 




15 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-isopropyl-cyclohexyl)-(4-methyl-cyclohexyl)-amine. 

HPLOMS (Method A): m/z = 399 (M+1); Rt = 6.19 min. 
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Example 30 

3-(5-Chloro-thiazol-2-yl)-1 -cyclopentyl-1 -(1 ,4-dloxa-spiro[4.5]dec-8-yl)-urea 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothlazole and 
5 cyclopentyl-(1 ,4-dioxa-spfro[4.5]dec-8-yl)-amine 

HPLOMS (Method A): m/z = 386 (M+); Ri = 4.55 min. 

Example 31 

1 -CycIopentyH ^4-methyl-cyciDhexyl)-3-thlazol-2-yl-urea 



10 Prepared as described In general procedures (A) and (B) using aminothlazole and cyclopen- 
tyl-(4-methyl-cyclohexyl)-amine. 
HPLC-MS (Method A): m/z = 308 (M+1); Rt = 4.25 min. 

Example 32 

1-(4-Methyl-cyclohexyl)-1-(tetrahydro-thlopyran-4-yl)-3-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothlazole and (4-methyl- 

<yclohexyl)-(tetrahydro-thiopyran-4-yl)-amine. 

HPLC-MS (Method A): m/z = 340 (M+1); Rt = 4.04 min. 




15 
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Example 33 

3-(5-Chloro-thlazol-2-yO-1K3>dimethylH:yclohexyl)-1-(4-m 



Prepared as described In general procedures (A) and (B) using 5-chloro-2-aminotliiazole and 
5 (3,5-dimethyl-cyclohexyl)-(4-methyl-cyclohexyl)-amine. 
HPLC-MS (Method A): m/z= 385 (IVI+1); Rt = 6.00 min. 

Example 34 

4-[1-(4-Methyl-cyclohexyl)-3-thiazol-2-yl-ureido]-cyclohexanecarboxylic acid ethyl es- 
ter 



Prepared as described in general procedures (A) and (B) using aminothlazole and 4-(4- 
methyl-cyclohexylamino)-cyclohexanecarboxylic acid ethyl ester 
HPLC-MS (Method A): mlz = 394 (M+1); Rt = 4.43 min. 

Example 35 

1 5 3-(5-ChIoro-thiazol-2-yl)-1 -cyclopentyl-1 -(3,5-dimethyl-cyclohexyi)-urea 




10 





Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(3,5-dlmethyl-cyclohexyIH4-methyI-cyclopentyl)-amine. 

HPLOMS (Method A): mfz = 356 (M+1); Rt = 5.86 min. 
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Example 36 

1K4-tert-Butyl-cyclohexyl)'^-(5-chloro4hiazol-2-yl)-1-(4-methyl-cy 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
5 (4-tert-butylKydohexylH4-methyl-cyclohexyl>-amine 
HPLOMS (Method A): m/z = 412 (M+1); Rt = 6.44 min. 

Example 37 

3'-(5-Chloro-thlazol-2-yl)-1-cyclopentyl-H4-isopropyI-cyclohexyl)-urea 




10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothia2ole and 
(4-tert-butyl-cyclohexyl)-cyclopenty!-amfne 
HPLC-MS (Method A): miz = 370 (M+1 ); Rt = 6.20 mIn. 



Example 38 

1-(4-Methyl-cyclohexyl)-3-(5-methyl-thlazol-2-yi)-1-(tetrahydro-pyran-4<>yl)-urea 




Prepared as described in general procedures (A) and (B) using 5-methyI-2-aminothiazole 
and (4-methyl-cyc!ohexyl)-(tetrahydro-pyran-4-yl)-amine. 
HPLC-MS (Method A): m/z = 338 (M+1 ); Rt = 3.50 min. 
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Example 39 

H4-MGthyl-cyclohexyl)-3-(54nethyl*la20l-2-yl)-Htetrahydro4hiopyran-4-yI)Hire^ 



Prepared as described in general procedures (A) and (B) using 5-methyi-2-aminothia2oie 
5 and (4-methyl-cyclohexylHtetrahydrothlopyran-4-yl>an)lne. 
HPLC-MS (Method A): m/z = 354 (M+1); Rt = 4.1 5 min. 

Example 40 

1-(4-tert-Butyl-cyclohexyl)-1-(4-methyl-cyclohexyl)-3-<5-methyl-thIazol-2-yI)-urea 



1 0 Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and(4-tert-butyl-cyclohexylH4-methyl-cyclohexyl)-amine 
HPLC-MS (Method A): mfz = 392 (M+1); Rt = 5.81 min. 

Example 41 

4-[H4-Methyl-cycloliexyl)-3-(5-methyWhlazol-2-yl)-ureldo]-cyclohexanecarboxy«cacld 
15 ethyl ester 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazoie 
and 4-(4-methyl-<yclohexylamino)-cycIohexanecarboxylic add ethyl ester. 
HPLC-MS (Method A): m/z = 408 (M+1); Rt = 4.44 min. 
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Example 42 

1.(2,3-DIoxa-«pfro[4.51dec-8-yl)-1K4-methyl<ydohexyO-3K5-methyl4hia2ol-2-yl)-ure^ 



Prepared as described In general procedures (A) and (B) using 5-methyl-2-amlnothiazole 
and (1 ,4-Dioxa-spiro[4.5]dec^ylH4-methyl-cyclohexyl)-amlne 
HPLC-MS (Method A): m/z= 3.94 (M+1); Ri = 3.88 min. 

Example 43 

1-(4-lsopropyi-cyclohexyl)-1-(4-methyl-cyclohexyl)-3-{5-methyl-thiazol-2-yl)-urea 



Prepared as described In general procedures (A) and (B) using 5-methyl-2-amlnothiazole 
and (4-tert-butyl-<:yclohexylH4-methyl-cyclohexyl)-amine 
HPLC-MS (Method A): miz - 378 (M+1); Rt = 6.57 min. 

Example 44 

1-(4-Methyl-cyclohexyl)-3-(5-methyl-thlazol-2-yl)-1-(4-trmuoromethyl-cyclohexyl)-ur6a 



Prepared as described in general procedures (A) and (B) using 5-methyI-2-amlnothiazole 
and (4-methyl-cyclohexyl)-(4-trifluoromethyl-cyclohexyl)-amlne 
HPLC-MS (Method A): m/z = 404 (M+1); Rt = 4.81 min. 
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Example 45 

1,1.Bls-(4-methyl-cyclohexyl)-3-(5-methyl-thiazol-2-yl)-urea 




Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazoie 
5 and bis-(4-methyl-cycloh>exyl)-amine, 

HPLC-I\4S (Method A): mlz= 350 (M+1); Rt = 4.89 min. 



Example 46 

[5-(3,3-Dicyclohexyl-ureldo)-£1,3,4]thiadiazol-2-yl]-acetlc acid ethyl ester 




10 Prepared as described in general procedure (A) using dicyclohexylamine and 2- 
amino[1,3,4]thiadiazol-2-yl]-5-acetic acid ethyl ester. 
HPLC-MS (Method A): m/z= 395 (M+1); R» = 4.37 min. 



Example 47 

2-(3,3-Dicyclohexyl-ureido)-4,5,6,7-tetrahydro-benzothlazole-4-carboxyllc acid ethyl 
15 ester 




Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino- 
4,5,6,7-tetrahydro-benzothiazole-4-carboxylic add ethyl ester (prepared as described in Tet 
Lett 2001. 8911) 
20 HPLC-MS (Method A): m/z = 435 (M+1 ); Rt = 4.81 min. 
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Example 48 

1,1-Dlcyclohexyl-3-(3-methyl-[1,2,4]thlacliazol-5-yl)-urea 




Prepared as described in general procedure (A) using dicydoliexylamine and 3-methyl-5- 
5 amino-[1,2,4]thiadia2ole 

HPLC-MS (Method A): m/z = 323 (M+1 ); Rt = 4.24 min. 

Example 49 

3-(5-Bromo-thlazol-2-yl)-1 ,1 -dicyclohexyl-urea 



10 

Prepared as described in general procedure (C) using dicyclohexylamlne and 2-amino-5- 
bromothiazole. 

NMR (CDCIs): 5 0.80-2.00 (m, 20H). 3.38 (m. 2H), 7.23 (s, 1H), 8.18 (br, 1H); HPLC-MS 
m/z = 387 (M+l). 

15 

Example 50 

2-(3,3-Dicyclohexyl-ureido)-thlazole-5-carboxyllc acid methyl ester 



Prepared as described in general procedure (C) using dicycloliexylamine and 2-amino- 
20 thiarole-5-carboxyilc acid methyl ester. 

NMR (CDCI3): 5 1.02-1.90 (m. 20H). 3.41 (m. 2H), 3.84 (s. 3H), 8.02 (s. 1H). 8.08 (br. 1H); 
HPLC-MS: m/z = 366 (M+1). 





25 



Example 51 

2-(3,3-Dlcyclohexyl-ureldo)-thlazole-5-carboxyllc add 
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Prepared as described in general procedure (F) from 2-(3.3-dicyclohexyl-ureldo)-thiazole-5- 
carboxylic acid metliyl ester. 

NIVIR (DMSO-de): 5 1.02-1.87 (m. 20H). 3.42 (m. 2H). 7.92 (s. 1H). 11.02 (br. 1H); HPLC- 
5 MS:/7i/z = 352(IVI+1). 

Example 52 

1,1-Dlcyclohexyl-3-(5-methylsulfanyl-I1,3,41thiadlazol-2-yl)-urea 



10 Prepared as described in generai procedure © using dicycloliexylamlne and 2-amino-5- 
metliylsulfanyl-1 ,3,4-tliiadiazole. 

HMR (CDCI3): 5 1.12-1.32 (m, 6H), 1.61-1.88 (m. 14H), 2.66 (s. 3H). 3.39 (m, 2H). 9.02 
(br, 1H); HPLC-MS: m/z = 355 (l\/l+1). 

Example 53 

15 l,1-Dlcyclohexyl-3-(5-methanesulfonyl-[1,3,41thIadlazol-2-yO-urea 



1,1-Dicyclohexyl-3-(5-methanesulfanyl-[1,3.4]tliiadiazol-2-yl)-urea (0.5 mmol) was dissolved 
in CH2Cl2(6 mL) and was cooled to 0*C in an ice bath. To this solution was added peracetic 
acid (10 mmol) in CH2Cl2(5 mL). The mixture was stinred for 4 h at 0°C and was diluted with 
20 CH2CI2 (50 mL). The organic layer was washed with saturated solution of NaHCOa (2 x 30 
mL), water (3 x 30 mL). brine (1 x 30 mL), dried (anhydrous Na2S04) and concentrated in 
vacuo. The crude mixture was purified by column chromatography with CH2CI2 then 5-20% 
ethyl acetate in CHzClztogive l,l-dicyclohexyl-3-(5-methanesulfonyl-[1,3,4lthiadiazol-2-yl)- 
urea(155 mg).. 

25 NMR (CDCI3): 5 1.17-1.35 (m, 6H), 1.64-1.85 (m, 14H). 3.32 (s, 3H), 3.41 (m, 2H). 9.33 
(br. 1H); HPLC-MS: mfz = 387 (M+1). 




s 
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Example 54 

[2-(3,3-Dicyclohexyl-ureldo)-thlazol-5-ylsulfanyr|-acetlc acid methyl ester 

5 Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1 ,1 - 
di<yclohexyl-urea and methyl thioglycolate 

NMR (CDCI3): 5 1.14-1.36 (m, 6H), 1.60-1.86 (m, 14H), 3.42 (m. 4H), 3.71 s. 3H), 7.40 (s. 
1H). 7.86 (br, 1H); HPLC-MS: /n/z = 412 (M+1). 

10 Example 55 

[2-<3,3-Dlcyclohexyl-ureldo)-thiazo |.5-ylsulfanyl]-acetic acid 

Prepared as described in general procedure (F)from [2-(3,3-dicyclohexyl-ureido)-thlazol-5- 
ylsulfanyi]-acetic add methyl ester. 
15 NMR (DMSO-de): 5 1.12-1.96 (m, 20H), 3.38 (m, 2H), 3.45 s. 2H). 7.34 (s, 1H). 11.6 (br, 
1H); HPLC-MS: mfz= 398 (M+1). 

Example 56 

1,1 -Dlcyclohexyl-3-I5-(pyricHn-2^l sulfanyl)-thlazol-2-yll-urea 




20 

Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1,1- 
dicyclohexyl-urea and 2-mercaptopyridine. 
HPLC-MS: m/z = 417 (M+1). 

25 Example 57 

2-[2-(3,3-DicyclohexyI-ureido)-thiazol-5-yIsulfanyl]-1 H-lmlda2ole-4-carboxyllc acid ethyl 

ester 
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a 




Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1,1- 
dicycloliexyl-urea and ethyl-2-mercapto-1H-imidazole-4-carboxylate. 

HMR (CDCI3): 5 1.09 (t. 3 H), 1.23-1.33 (m, 6H). 1.60-1.82 (m. 14H), 3.34 (m, 4H), 4.29 
5 (q. 2H). 7.50 (s. 1 H). 7.64 (s. 1 H). 7.89 (br, 1 H). 7.94 (br, 1 H); HPLC-MS: m/z = 478 (M+1 ). 

Example 58 

2-[2-(3,3-DicyclohexyI-ureldo)4hiazol-5-ylsulfanyl]-1H-lmldazole-4-carboxyncacid 



1 0 Prepared as described in general procedure (F) from 2-l2-(3.3-dicyclohexyl-ureido)-ttiiazol-5- 
ylsulfanyl]-1H-imidazole-4-carboxy!ic acid etiiyl ester. 

NIVIR (DMSO-de): 5 1.04-1.96 (m, 20H), 3.40 (m, 2H), 7.56 (s, 2H), 7.79 (br, 1H). 11.2 (br, 
1H); HPLC-IWS: m/z = 450 (M+1). 

15 Example 59 

2-[2-(3,3-Dicyclohexyl-ureido)-thlazol-5-ylsulfanyl]-3-methyl-3H-lmldazole-4-carboxylic 
acid ethyl ester. 



Prepared as described in general procedure (E) using 3-(5-bromo-tiiiazol-2-yl)-1,1- 
20 dicyclohexyl-urea and ettiyl-2-mercapto-1-metiiyl-1 H-lmida2ole-4-carbo)ylate. 

NIVIR (CDCia): 5 1.16 (t, 3 H). 1.29-1.34 (m, 6H), 1.68-1.84 (m, 14H), 3.38 (m, 4H), 3.97 
(s. 3H), 4.29 (q, 2H). 7.55 (s, 1H). 7.67 (s. 1H), 7.93 (br, 1H); HPLC-MS: /T»/z= 492 (M+1). 

Example 60 

25 2-[2-(3,3-Dlcyclohexyl-ureldo)-thiazol-5-ylsulfanyll-3-methyl-3H-lmidazole-4-carboxyllc 





acid 
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Prepared as described in general procedure (F) from 2-[2-(3.3-dicyclohexyl-ureido)-thiazol-5- 
ylsulfanyl]-3-methyl-3H-imidazole-4-carboxylic acid ethyl ester. 

NMR (DMSO-de): 5 1.17-1.89 (m. 20H), 3.38 (m. 2H). 3.88 (s, 3H), 7.57 (s. 1H). 7.61 (s, 
5 1 H); HPLC-MS: miz = 464 (M+1 ). 

Example 61 

1,1-Dicyclohexyl-3-[5-(1-methyl-1H-lmIdazol-2-ylsulfanyl)-thia2ol-2-yl]-urea 




10 Prepared as described in general procedure (E) using 3-(5-bronK)-thiazol-2-yl)-1 ,1- 
dlcydohexyl-urea and 2-nnercapto-1-methyl-1H-imidazole. 

NMR (CDCIa): 8 1.09-1.31 (m, 6H), 1.64-1.80 (m. 14H). 3.35 (m. 4H). 3.73 (s, 3H), 6.88 
(d. 1H), 6.99 (d, 1H), 7.47 (s, 1H). 8.14 (br. 1H); HPLC-MS: m/z = 420 (M+1). 

15 Example 62 

1,1-Dicyclohexyl-3-pyrazln-2-yl-urea 

Prepared as described in general procedure (C), using dicyctohexylamine and 2- 
aminopyrazine. 

20 NMR (CDCI3): 5 1.15-1.36 (m. 6H). 1.65-1.86 (m. 14H). 3.49 (m. 2H),.6.99 (br. 1H). 8.12 
(d, 1H), 8.19 (d. 1H). 9.33 (s, 1H); HPLC-MS: mlz= 303 (M+1). 

Example 63 

2-(3,3-Dicyclohexyl-ureldo)-thlazole-4-carboxyllc acid ethyl ester 
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Prepared as described in general procedure (C) using dicydohexylamine and ethyl-2-amina- 
4-thlazolecarboxylate. 

NMR (CDCI3): ^^8.12 (1H, s), 4.21 (3H, q). 3.30-3.45 (2H. m), 1.25-1.90 (23H. m); HPLO 
MS: /n/z= 380 (M+1). 



5 Example 64 

2-(3,3-Dicyclohexyl-ureido)-thiazole-4-carboxylic acid 




Prepared as described in the general procedure (F) from 2-{3,3-dicyclohexyl-ureido)-thiazole- 
10 4-carboxylic acid ethyl ester. 

NMR (CDCI3): ^11.41 (1H. s). 7.92 (1H, s), 3.95 (2H, m). 1.15-1.90 (20H, m); HPLC-MS: 
n7/z=352(M+1). 



Example 65 

Acetic acid 2-(3,3-dicyclohexyl-ureido)-thiazol-4-ylmethyl ester 



Q 




Prepared as described in general procedure (C) using dicyclohexylamine and acetic acid-2- 
aminothiazol-4-yl methyl ester. 

NMR (CDCI3): S7.95 (1H, s), 6.81 (1H, s). 5.05 (2H, s), 3.40 (2H, m), 2.12 (3H,s), 1.15- 
1.90 (20H, m); HPLC-MS: m/z = 380 (M+1). 



20 Example 66 

1 ,1 -Dlcyclohexyl-3-(4-hydroxymethyMhlazol-2-yl) urea 
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Acetic acid-2-(3,3-dicyclohexyl-ureido)-thia2ol-4-yl methyl ester (Z4 g, 6.3 mmol) was stirred 
witli a solution of potassium carbor>ate (0.9 g, 6.5 mmol) in 2:1 methanolAwater at room tem- 
perature for 4 hours. The mixture was extracted with ethyl acetate (3 x 50 mL) and the com- 
bined organic extracts was dried over sodium sulphate, filtered and concentrated to obtain 
5 1 ,1-dlcyclohexyl-3-(4-hydroxymethyl-thiazol-2-yl) urea (2.0 g). 

NMR (CDCI3): S6.95 (1H, s), 6.63 (1H, s), 4.60 (2H. s). 3.46 (2H. m), 1.15-1.90 (20H, m); 
HPLC-MS: mfz = 338 (M+1). 

Example 67 

1 0 Ethyl {2-Cdlcyclohexylureldol-54mldazoi-1 -yl-thlazol^-yll-acetic acid 




Prepared as described in general procedure (A) using dicyclohexylamine and 5-chloro-(2- 
amino-4-ttiiazolyl)acetic acid ethyl ester (prepared by chlorination of 2-aminothiazole-4-acetic 
acid ethyl ester using N-chlorosucccinamide in acetic acid at room temperatire for 3h). 
1 5 HPLC-MS: m/z = 460 (M+1 ). 



Example 68 

Ethyl {5-Chloro-2-[3-dicyclohexylureldo]-thia2X>l-4-yl}-acetate 




20 Prepared as described in general procedure (A) using dicyclohexylamine and 5-chloro-(2- 
amino-4-thiazolyl)acetic acid ethyl ester (prepared by chlorination of 2-aminothia2o!e-4-acetlc 
acid ethyl ester using N-chlorosucccinamlde in acetic acid at room temperature for 3h). 
HPLC-MS: mlz= 428 (M+1). 



25 Example 69 

1 ,1 -Dicyclohexyl-3-(4,5-dimethyl-thla2ol-2-yl)-urea 
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Prepared as described in general procedure (A) using dicyclohexylamine and 3.4-dimethyl-2- 
aminothiazole 

HPLC-MS: m/z= 336 (M+1). 



5 Example 70 

1,1-Dicyclohexyl-3-I1,2,4lthiadiazol-5-yl-urea 




Prepared as described in general procedure (A) using dicyclohexylamine and 5-amino-1,2,4- 
thiadiazole 
10 HPLC-MS: m/z = 309 (M+1 ). 

Example 71 

1,1-Dlcyclohexyl-3-(4,5,6,7-tetrahydro-benzothiazol-2-yI)-urea 




15 Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino- 
4,5,6,7-tetrahydro-benzothiazole 
HPLC-MS: m/z= 362 (M+1). 



Example 72 

20 1,1.Dicyclohexyl-3-(5,6-dlhydro-4H-cyclopentathlazol-2-yl)-urea 




Prepared as described in general procedure (A) using diQrclohexylamine and 2-amino-5.6- 

dihydro-4H-cyclopentathiazole 

HPLC-MS: m/z= 349 (M+1). 

Example 73 

3-(5-Chloro-pyridin-2-yl)-1 ,1 -dicyclohexyl-urea 
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Prepared as described In general procedure (A) using dicyclohexylamine and 2-amino-5- 
chloropyridine 

HPLC-MS: m/z = 336 (M+1). 
Exanfiple 74 

[2-{3,3-Dlcyclohexyl-ureldo)-5-ch!oro-thlazoI-4-yl]-acetic add 



Prepared from Ethyl {5-Chloro-2-[3-dicyclohexylureido]-thiazol-4-yl}-acetate using general 
procedure (F). 

HPLC-iVIS: m/z = 400 (M+1). 
Example 75 

1 ,1 .Dicyclohexyl-3-(3-methoxy-[1 ,2,41thlad!azol-5-yl)-urea 



Prepared as described in general procedure (A) using dicyclohexylamine and 3-methoxy-5- 
amino-1 ,2,4-thiadiazole 
HPLC-MS: m/z = 339 (M+1). 

Example 76 

1 ,1 -Dlcyclohexyl-3-(3-methylsulfanyl-[1 ,2,41thladiazol-5-yl)-urea 



Prepared as described in general procedure (A) using dicyclohexylamine and 3-thiomethoxy- 
5-amino-1 ,2,4-thiadiazole 
HPLC-MS: m/z = 355 (M+1). 
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Example 77 (General procedure A) 

[5-(3,3-Dicyclohexyl-ureldo)-t1 ,3,4]thladlazol-2-yll-acetic acid 




Prepared from [5-(3,3-Dicyclohexyl-ureidoH1.3.4]thiadiazol-2-yl]-acetic add ethyl ester 
as described in general procedure (F). 
HPLC-MS: m/z = 367 (M+1). 

Example 78 

1 -Cyclohexyl-1 -(tetrahydro-pyran-4-yi)-3-thlazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazole and cyclo- 

hexyl-(tetrahydro-pyran-4-yl)-anriine. 

HPLC-MS: miz =310 (M+1). 

Example 79 

1 -Cyclohexyl-1 -(tetrahydro-thlopyran-4-yl)-3-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazoie and cyclo- 

hexyl-(tetrahydro-thiopyran-4-yl)-amine. 

HPLC-MS: m/z= 326 (M+1). 

Example 80 

4-(1-Cyclohexyl-3-thla?ol-2-yl-ureldo)-cyclohexanecarboxyllc acid ethyl ester 
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Prepared as described in general procedures (A) and (B) using aminothiazole and 4- 
cyclohexylamino-cyclohexanecariDOxylic acid ethyl ester 
HPLC-IWIS: miz = 380 



5 Example 81 

3-[4'-(1-Cyclohexyl-3-thiazol-2-yl-ureido)-cyclohexyl]-propionic acid ethyl ester 




Prepared as described in general procedures (A) and (B) using aminothiazole and 3-(4- 
cyclohexylamino-cyclohexyO-propionic acid ethyl ester 
1 0 HPLC-MS: mIz = 408 {M+1 ). 

Example 82 

1 -CyclohexyI-1 -(4-oxo-cyclohexyI)-3-thiazol-2-yl-urea 




15 Prepared as described in general procedures (A) and (B) using aminothiazole and A- 
cyclohexylamino-cyclohexanone 
HPLC-MS: mlz^Z22 (M+1). 



Example 83 

20 3-{5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -(tetrahydro-pyran-4-yl)-urea 

-6" 

Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazoIe and 

cyclohexyl-(tetrahydro-pyran-4-yl)-amine 

HPLC-MS: m/z= 344 (M+1). 

25 

Example 84 

3-(5-Chloro-thiazoi-2-yl)-1 -cyclohexyM -(tetrahydro-thiopyran-4-yl)-urea 
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•a 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothlazole and 

cyclohexyI-(tetrahydro-tliiopyran-4-yl)-amlne 

HPLC-MS: miz = 360 

Exanfiple 85 

4-[3->(5-Chloro-thiazol-2-'yl)-1-cyclohexyi-ureido]-cyclohexanecarboxylic acid ethyl es- 
ter 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
4-cycloliexylamino-cyclohexanecarboxyllc acid ethyl ester 
HPLC-I^S: /n/z = 414 (1^+1). 

Example 86 

1 5 3-{4-[3-(5-Chloro-thiazol-2-y -cyclohexyl-ureido]-cyclohexy l}-propionic acid ethyl 



Prepared as described in genera! procedures (A) and (B) using 5-chloro-2-aminothiazole and 
3-(4-cyclohexylamino-cyclohexyl)-propionic acid ethyl ester 
20 HPLC-MS: m/z = 442 (IVl+1 ). 

Example 87 

2-[3-(5-Chloro-thiazol-2-yi)-1 -cyclohexyl-ureido]-cyclohexanecarboxylic acid methyl 
ester 




ester 
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Prepared as described in general procedures (A) and (B) using 5-chlorD-2-aminothiazole and 

2- cyclohexylamino-cyclohexanecarboxylic acid etfiyl ester 
HPLOMS: mlz = 400 (M+1). 

5 Example 88 

3- {5-Chloro-thiazoI-2-yl)-1-cyclohexyM-(4-oxo-cyclohexyl)-urea 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
4-cyciohexylamino-cyclohexanone 
1 0 HPLC-MS: mfz = 356 (M+1 ). 

Example 89 

1 -Cyclohexyl-3-(5-methyl-thiazol-2-yl)-1 -(tetrahydro-pyran-4-yl)-urea 




. 6- 

Prepared as desoibed in general procedures (A) and (B) using 5"methyl-2-aminothiazole 
and cyclohexyl-(tetrahydro-pyran-4-yl)-amine 
HPLC-MS: m/z = 324 (M+1). 

20 Example 90 

1 -Cyclohexyi-d-(5-methyl-thiazoi-2-yl)-1 -(tetrahydro4hiopyran-4-yl)-urea 

6" 

Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and cyclohexyl-(tetrahydro-thiopyran-4-yl)-amine 
25 HPLOMS: m/z = 340 (M+1 ). 

Example 91 
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4^1-Cyclohexyl-3-(5-methyl-thlazol-2-yl)-ureido]-cyclohexanecarboxyllc acid ethyl es- 
ter 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothia2ole 
5 and 4-cyclohexylamlno-cyclohexanecarboxyllc add ethyl ester 
HPLC-MS: m/z= 394 (M+1). 

Example 92 

3-{4-[1 -Cyclohexyl-3-(5-inethyl-thlazol-2-yl)-ureido]-cyclohexyl}-proplonic acid ethyl 
10 ester 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and 3-(4-<yclohexylamino-cyclohexyl)-proplonic add ethyl ester 
HPLC-MS: m/z = 422 (M+1 ). 

Example 93 (General procedures A and B) 
1-Cyclohexyl-3-(5-methyl-thiazol-2-yl)-1-(4-oxo-cyclohexyl)-urea 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-amlnothiazole 
20 and 4-cydohexylamino-cyclohexanone 
HPLC-MS: m/z = 336 (M+1). 






25 



Example 94 

1-Cyclohexyl-1-piperidin-1-yl-3-thiazol-2-yl-urea 



wo 2005/066145 



PCT/DK2005/000002 



131 




Piperidin-1-yl-amine (0.25 g, 2.5 mmol) and cyclohexanone (0.25 g, 2.5 mmol) was dissolved 
in MeOH (5 mL) and acetic acid ((0.25 mL). Aproximately 2/3 of tiie NaCNBH3(0.46 g, 7.49 
5 mmol) was added and tfie reaction mixture was stinred for 1h before the last 1/3 was intro- 
duced. The reaction mixture was stinred 16 h before the volatiles were removed in vacuo. 
The residue was separated between EtOAc (50 mL) and semi saturated sodium carbonate 
(50 mL). The organic phase was dried (MgS04), filtered and concentrated in vacuo. The 
residue was dissolved in 1 ,2-dichloroethane (5 mL) (Solution 1). 

1 0 Another flask was charged with 2-aminothia2ole (0.25 g. 2.5 mmol) in 1 ,2-dichIoroethane (1 0 
mL) and CD! (0.40 g, 2.5 mmol)) was added. The mixture was stinted for 1 h before) solu- 
tionl was added. The reaction mixture was stinred for 16 h before the solvent was removed 
in vacuo. The product was separated between EtOAc (50 mL) and HCI (1N, 50 mL) and the 
organic phase was washed with brine (50 mL) and dried (MgS04) to give 520 mg of 1- 

1 5 Cyclohexyl- 1 -piperidin- 1 -yl-3-thiazol-2-yl-urea. 

NMR (CDCI3): S 9.85 (s, 1H), 7.35 (d, 1H), 6.83 (d, 1H), 3.30-3.15 (m, 1H), 2.90-2.85 (m. 
2H). 2.75-2.65 (m, 2H), 2.45-2.35 (m, 2H). 1.90-1.60 (m, 12H). 1.35-1.10 (m. 5H) 
HPLC-MS (Method A): m/z = 309 (M+1); Rt = 3.91 min. 

20 

Example 95 

1 -CyclohexyM -pyrrolidin-1 -y l-3-thia2ol-2-yl-urea 

6' 

Procedure as In Example 94 using pyrrolldin-1-yl-amlne and cyclohexanone 
25 HPLC-MS (Method A): m/z = 295 (M+1 ); Rt = 3.60 min. 

Example 96 

[2-(3,3-Dicyclohexyl-ureido)-5-methyl-thiazol-4-yi]-acetic acid ethyl ester 
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Prepared as described In general procedure (A) using dicyclohexylamine and 5-methyl-(2- 
amino-4-thiazolyl)acetic acid ethyl ester 
HPLC-MS: miz = 409 (M+1). 

Example 97 

[2-(3,3-Dicyciohexyl-ureido)-5-ethyl4hlazol-4-yI]-acetic acid ethyl ester 



Prepared as described in general procedure (A) using dicyclohexylamine and 5-ethyl-(2- 
1 0 amino-4-thiazolyl)acetic acid ethyl ester 
HPLC-MS: mIz = 422 (M+1). 

Example 98 (General procedure A) 

[2-(3,3-Dlcyclohexyl-ureido)-5-methyl4hiazol-4-yl]-acetic acid 



Prepared from [2-(3,3-dicyclohexyl-ureido)-5-methyI-thiazol-4-yl]-acetic acid ethyl ester 
using ge'neral procedure (F). 

HPLC-MS: /r7/z= 380 (M+1). 

20 

Example 99 

443-(5-Chloro-thia2ol-2-yl)-1-(4-methyl-cyclohexyl)-ureido]-cyclohexanecarboxylic acid 
ethyl ester 




15 





wo 2005/066145 



PCT/DK2005/000002 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
4-(4-methyl-cyclohexylamino)-cyclohexanecarboxylic acid etliyl ester 
HPLC-IWS: m/z = 428 (M+1). 

5 Example 100 (General procedure A) 

1,1-Dlcyclohexyl-3-(5-cyclopropyl-[1,3,4]thladiazol.2-yl)-urea 



Prepared as described in general procedure (A) using dicycloliexylamine and 2-amino-5- 
cyclopropyl-1 ,3,4-tiiiadiazole 
1 0 HPLC-MS: miz = 349 (M+1 ). 

Example 101 (General procedure A) 

1,1-Dlcyclohexyl-3-(5-ethyIsulfanyl-[1,3,4]thladiazol-2-yl)-urea 



15 Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5- 
ethylthio-1 ,3,4-thiadiazole 
HPLC-MS: m/z= 369 (M+1). 

Example 102 (General procedure A) 
20 1,1-Dicyclohexyl-3-(5-trffluoromethyI-[1,3,4]thiadiazoi-2-yl)-urea 



Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5- 
trifluoromethyl-1 ,3,44hiadiazole 
HPLC-MS: /r7/z= 377 (M+1). 

25 

Example 1 03 3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -piperidin-1 -yl-urea 
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•a 



1-Cyclohexyl-1-piperidin-1-yl-3-thiazol-2-yl-urea (50 mg, 0.16 mmol), prepared in an identical 
manner to Example 94 was dissolved in DCM (1 mL) and NCS (26 mg, 0.19 mmol) ) was 
added. The reaction mixture was stin-ed for 3 days before DCM (20 mL) and water (20 mL) 
5 was added. The organic phase was dried (MgS04) and the solvent was removed in vacuo, 
MeCN (1 mL) was added whereupon the product precipitated. The product was filtered off 
and dried. Yield: 20 mg. 

HPLC-MS (Method A): m/z = 344 (M+1); Ri = 5.35 min. 

10 

Example 104 

3-(5-ChIoro-thiazoU2-yl)-1 -cyclohexyl-1 -morpholm-4-yl-urea 



Procedure in an identical manner to Example 94 using morpholin-4-yl-amine and cyclohexa- 
15 none 

HPLC-MS (Method A): m/2 = 346 (M+1); Ri = 4.32 min 
Example 105 

[2-(3,3-Dicyclohexyl-ureido)-5-ethyl-thiazol-4-yl]-acetlc acid 




20 




Prepared from Example 97 using general procedure (F). 
HPLC-MS: m/z = 394 (M+1). 



25 



Example 106 

[5-(3,3-Dicyclohexyl-ureido)-{1,3,4]thiadiazol-2-ylsulfanyl]-acetic acid ethyl ester 
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Prepared as described in general procedure (A) using dicyclohexylamine and ethyl 2-[5- 

amin(>-1,3,4-thiadiazol-2-yl)thiolacetate 

HPLC-MS:/77/z=427 (M+1) 

5 

Example 107 

6-'(3,3-Dicyclohexyl-ureido)-nicotinic acid methyl ester 




Prepared as described in general procedure (A) using dicyclohexylamine and methyl-6- 
10 amino nicotinate. 

HPLC-MS: m/z= 360 (M+1). 

Example 108 

[2-(3,3-Dlcyclohexyl-ureido)-5-{pyrimidin-2-yIsulfanyl)-thiazol-4-yl]-acetlc acid ethyl es- 
15 ter 




Prepared as described in general procedure (E) using ethyl {5-Chloro-2-[3- 
dicycIohexylureido]-thiazol-4-yl}-acetate (Example 68) and 2-mercaptopyrimidine. 
HPLC-MS: m/z= 504 (M+1). 

20 

Example 109 

[2-(3,3-Dicyclohexyl-ureido)-5-phenylsulfanyl-thiazol-4-yl]-acetic acid ethyl ester 
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Prepared as described in general procedure (E) using ethyl {5-chioro-2-[3- 
dicyclohexylureldo]-thiazol-4-yl}-acetate (Example 68) and thiophenol. 
HPLC-MS: miz = 502 (M+1). 

Example 110 

5-(3,3-Dlcyclohexyl-ureido)-[1 ,3,41thiadlazole-2-carboxyllc acid 



5-(3,3-Dicyclohexyl-ureido)-[1.3,4]thiadiazole-2-carboxylic acid ethyl ester was prepared from 
1 0 dicyclohexane and 5-amino-1 ,3,4-thiadiazole carboxylic acid ethyl ester using general proce- 
dures (A) and (B). Ester hydrolysis using lithium hydroxide in methanol gave the title com- 
pound. 

HPLC-MS: mIz = 309 (M+ -CO2). 

15 Example 111 

[5-(3,3-Dicyclohexyl-ureldo)41,3,4]thiadlazol-2-ylsulfanyll-acetic acid 



Hydrolysis of [5-(3.3-Dicyclohexyl-ureldoH1,3,4]thiadiazol-2-ylsulfanyO-acetic add ethyl ester 
using general procedure (F) gave the title compound. 

Example 112 

1,1-Dicyclohexyl-3-(5-phenyl-[1,3,4lthladlazol-2-yl)-urea 
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Prepared as described In general procedure (A) using dicyclohexylamine and 2-amino-5- 
phenyKI ,3.4]-thladiazole 
HPLOMS: m/2= 385 (M+1). 
Example 113 

I5-Bromo-2-(3,3-dlcyclohexyl^reido)-thla2oI-4-yll-acetic acid ethyl ester 



[2-(3,3-Di(yclohexyl-ureido)-thiazol-4-yll-acetic add ethyl ester was prepared fronn dicyclohe- 
xylamine and (2-amino-4-thia2olyl)acetic acid ethyl ester as described in general procedure 
(A).To this compound was added 1.3 equivalents of N-bromosuccinimide suspended in ace- 
tic acid, and the mixture was stirred for 3h at RT. The reaction mixture was concentrated in 
vacuo, redissolved in dichloromethane, washed with 10% sodium sulphate, water . aqueous 
soduim bicarbonate, brine and then dried over magnesium sulphate. Flash chromatography 
afforded the title compound. 
HPLC-MS: m/z = 472 (M+1). 

Example 114 

3-{5-Chloro-thIazol-2-yl)-1 -cyclohexyl-1 -(tetrahydro-f uran-(3/^-yl)-urea 



Prepared as described in general procedure (A) and (B) using (R)-cyclohexyl-(tetrahydro- 
furan-3-yl)-amine and 5-chIoro-2-amlno thiazole 
HPLC-MS: m/z= 330 (M+1). 

Example 115 

[2K3,3-Dicyclohexyl-ureido)-5-(pyrimidin-2-ylsulfanyl)-thiazol-4»yl]-^cetic acid 



Hydrolysis of [2-(3,3-Dicyclohexyl-ureido)-5-(pyrimidin-2-ylsulfanyl>-thiazol-4-yll-acetic acid 
ethyl ester using general procedure (F) gave the title compound. 
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Example 116 

{2-[3<;yclopentyl-3-K44nethyl-cyclohexyl)-ureidol-5-ethyl4hto^ acid 



{2-[3-Cydopentyl-3-(4-methyl-cyclohexyl)-ureido]-5-^thyl-thiazol-4-y^ acid ethyl ester 
was prepared from cyclopentyl-(4-methyI-cyclohexyl)-amlne and 5-ethyl-2-aminothiazole-4- 
acetic acid ethyl ester using general procedures (A) and (B). Hydrolysis using general proce- 
dure (F) gave the title compound. 
10 HPLC-MS: mlz = 394 (M+1). 

Example 117 

{2-[3,3-Bis-(4-methyl-cyclohexyl)-ureido]-5-ethyl-thiazol-4-yl}-acetlc acid 



1 5 {2-[3-Cyciopentyl-3-(4-methyl-cyclohexyl)-ureido]-5-ethyl-thiazol-4>yl}-acetic acid ethyl ester 
was prepared from bis-(4-methyI-cyclohexyl)-amine and 5-ethyl-2-aminothia2ole-4-acetic 
acid ethyl ester using general procedures (A) and (B). Hydrolysis using general procedure 
(F) gave the title compound. 
HPLC-MS: m/z = 422 (M+1). 



5 





20 



Example 118 

3-(5-Chloro-thlazol-2-yl)-1-(4-methyl-cyclohexyl)-1-(4-oxo-cyclohexyl)-urea 




o 
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Prepared as described in general procedure (A) and (B) using 4K4-Methyl-cyclohexylam.no)- 



cydoliexanone and 5-chloro-2-amino thiazole 
HPLC-MS: miz = 370 

5 Example 119 

1-(1-Acetyl-piperldln-4-yl).1-cyclohexyl-3-(5-Chloro-thlazol-2-yl)-urea 



Prepared as described In general procedure (A) and (B) using 1-(4-cyclohexylamii 
piperidin-1-yl)-ethanone and 5-chloro-2-amlno thiazole 
10 HPLC-MS: mIz - 365 (M+1). 

Example 120 

1-(1-Acetyl-plperldln^yl)-1-cyclohexyI-3-thlazol-2-yl-urea 



15 Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
piperidin-1-yl)-ethanone and 2-amino thiazole 

HPLC-MS: m/z= 351 (M+1). 

20 Example 121 

{2-[3-(1-Acetyl-piperidln^-yl)-3-cyclohexyl-ureldol-thlazol-5-ylsulfanyl}-acetIca 
ethyl ester 

O ,CH, 



Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
25 piperidin-1-yl)-ethanone and 5-aminothiazol-2-mercaptoacetic acid ethyl ester 
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HPLC-MS: miz = 469 (M+1). 



Example 122 

1-(1-A(»tyl-piperidin-4-yO-1'Cyclohexyl-3-(54nethyl-thiazol-2-yl)-urea 




Prepared as described in general procedure (A) and (B) using 1-(4-cycloiiexylamino- 
piperidin-1-yl)-etiianone and 5-methyl-2-amino thiazole 
HPLC-iy/IS: m/z = 365 (i\«+1). 



10 Example 123 

^•[3-Cyclohexyl-3-<tetiahydro-furan-(3/^-yt)-ureido]-thiazol-5-ylsulfanyl}-aceticaclcl 
ethyl ester 

CH, 

6" 

Prepared as described in general procedure (A) and (B) using (R)-cyclohexyl-(tetrahydro- 
1 5 furan-3-yl)-amlne and ethyl-2-[5-amlnothiazol-2-yl-tliio]acetate 
HPLOMS:m/2 = 414(IVI+1). 



Example 124 

{5H3-(1-Acetyl-piperidln-4-yl)-3<yclohexyl-ureido]-[1,3,4]thfadiazol-2-ylsulfan^^^^ 
20 acid ethyl ester 

6' 

Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
piperidin-1 -yl)-ethanone and ethyl-2-[5-amino-1 ,3,4-tliiadiazol-2-yl-tlilo]acetate. 
HPLC-MS: m/z = 470 (M+1 ). 



25 
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Example 125 

1H1-Acetyli»lperidin-4-yD-lH:yclohexyl-3-(5-cyclopropyl-[1.3,4lthiadlazol-2-yl)-urea 



Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamlno- 
piperldin-1-yl)-ethanone and 2-annlno-5-cyclopropyl-1,3,4-thladlazole 
HPLOMS: mlz^ 392 (M+1). 

Example 126 

H1-Acetyl-plperidln-4.yO-1<yclohexyI-3K54rifluoronMthyI-I1,3,4]thIadte^^^ 



Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamlno- 
piperidin-1-yl)-ethanone and 2-amlno-5-trifluoromethyl-1,3,4-thladlazole 
HPLC-MS: miz = 420 (M+1 ). 

Example 127 

{5-[3-Cyclopenlyl-3-(4-methyl-cyclohexyl)Hireldol41,3,4lthladlazol-2-ylsulfanylhacrt^ 
acid 



{5-[3-Cydopenty^3-(4-methyl-cydohexyl)-ureldoH1.3.4]thiadiazol-2-ylsulfanyl^aceticacid 
ethyl ester was prepared using cyclopentyl-(4-methyl-cyclohexyl)-amine and ethyl-2-[5- 
amlno-1,3,4-thladlazol-2-yl-thiolacetate as described In general procedure (A) and (B). Hy- 
drolysis using general procedure (F) gave the title compound. 
HPLC-MS: m/z= 399.4 (M+1). 

Example 128 
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{543^clohexyl-3K44nethyl-cyclohexyO-ureldo].[1,3,4]thladlazol-2-ylsulfa 



{5-[3-Cyclohexyl-3-(4-methyl-Kjyclohexyl)-ureidoH1.3.4]thladlazol-2-ylsulfanylH 
ethyl ester was prepared using cyclohexyl-(4-methyl-cyclohexyl)-amine and ethyl-2-I5- 
amino-1,3,4-thiadiazol-2-yl-thio]acetate as described in general procedure (A) and (B). Hy- 
drolysis using general procedure (F) gave the title compound 
HPLC-MS: m/z = 413.5 (M+1). 

Example 129 

3-[6-(3,3-Dicyclohexyl-ureido)-pyrldin-3-yll-acrylic acid ethyl ester 



Prepared as described in general procedure (A) using dicyciohexylamine and 3-(6- 
aminopyridin-3-yl)-acrylic acid ethyl ester 
HPLC-MS: m/z = 400.6 (M+1). 

Example 130 

{5-[3-(4-Methy!-cyclohexyl)-3-(tetrahydro-pyran-4-yI)-ureidol-I1,3,4]thiadla2ol-2- 
ylsulfanyl}-acetic acid 



H3C 

{5-[3-(4-Methyl-cycIohexyi)-3-(tetrahydro-pyran-4-yl)-ureido]-[1,3,4]thiadiazol-2-ylsulfanyl}- 
aceticacid ethyl ester was prepared using (4-methyl-cyclohexyl)-(tetrahydro-pyran-4-yl)- 
amine and ethyl-2-l5-amino-1 ,3,4-thiadiazol-2-yl-thio]acetate as described in general proce- 
dure (A) and (B). Hydrolysis using general procedure (F) gave the title compound. 



acid 
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HPLC-MS: m/z = 415.5 (M+1). 



Example 131 

1 ,1 -Dicyclohexyl-3-(1 H-lmidazol-2-yl)-urea 



5 




Prepared as described in general procedure (A) using dicydohexylamine and 2- 
aminoimidazole 



HPLC-MS: m/z = 292 (M+1 ). 
10 Example 132 

{2-[3-Cyclohexyl-3-(4»methyl-^yclohexyl)-ureIdo]-5-ethyl-thiazol-4-yl}-ace acid 



{2-[3-Cycioliexyl-3-(4-nrietliylK:yclohexyl)-ureido]-5-ethyl4hla2ol-4-^ acid ethyl ester 

was prepared from cyclohexyl-(4-methyl-cyclohexyl)-amine and (2-amino-5-ethyl-tliiazol-4- 
15 yl)-acetic acid ethyl ester using general procedures (A) and (B). Hydrolysis using general 
procedure (F) gave the title compound. 
HPLC-MS: m/z = 408.6 (M+1). 

Example 133 

20 {5-[3-Cyclohexyl-3-(tetrahydro-pyran-4-yl)-ureIdo]-[1,3,4]thiadlazol-2-ylsulf^ 



{5-[3-Cyclohexyl-3-(tetrahydroi3yran-4-yl)-ureido]-[1,3,4]thiadiazol-2-ylsulfanyl}-acetic acid 
ethyl ester was prepared using cycIohexyl-(tetrahydro-pyran-4-yl)-amine and ethyl-2-[5- 




acid 
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amino-1,3,4-thiadia2ol-2-yl-thio]acetate as described in general procedure (A) and (B). Hy- 
drolysis using general procedure (F) gave the title compound. 
HPLC-MS: m/z = 401 A (M+1 ). 

5 Example 134 

1,1-Dicyclohexyl-3-[5-(2-dlmethylamino-ethylsulfanyl)-thla2ol-2-yll-urea 




6 

3-(5-Bromo-thiazol-2-yl)-1,1-dicyclohexyl-urea (1.25 g, 3.24 mmoO (prepared according to 
1 0 general procedure C) in DMF (1 2 mL) was added 2-dimethylamino-ethanethiole hydrociilo- 
ride (0.92 g, 6.47 mmol) and NaOH (0.97 mL, 9.7 mmol) and tlie reaction mixture was stired 
for 1 h before the flasl^ was transferred to a refrigerator and left for 2 days. The reaction mix- 
ture was purified on a preparative HPLC. The fractions were collected and the volatiles were 
removed.//? vacuo. The residue viras dissolved in EtOAc, washed with sodium carbonate and 
15 dried (MgSO*). Yield 152 mg (11%). 

NMR (CDCia): S7.35 (s. 1H). 2.76 (t. 2H). 2.41 (t. 2H), 2.12 (s. 6H), ZO-1.0 (m. 22H) 
HPLC-MS: m^z = 412 (M+1 ). 

Example 135 

20 3-^-<:hloro-thiazol-2-yl)-1-<^clohexyl-1-(1,1-dioxo-tetrahydrothiophen-3-yl)-urea 

0 

Prepared as described in general procedures (A) and (B) using (yclohexyl-(1,1-dloxo- 
tetrahydrothiophen-3-yl)-amlne and 5-chloro-2-amino thiazole 
25 HPLC-MS: m/z = 379 (M+1). 
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Example 136 

2^5K3>DfcyclohexylureldoH1.3.4]thiadiazol-2-ylsulfanyll-N-thlazol-2-ylacetamlde 



Prepared as described in general procedure (A) using dicycloliexylamine and 5-amino-1.3,4- 
5 thiadlazol-2-ylsulfanyl-N-thiazol-2-yIacetamide 
HPLC-MS: mlz=48^ (M+1). 

Example 137 

1 -(1 -Butyryl-plperidin-4-yl)-3-(5-chloro-thlazol-2-yl)-1 -cyclohexyl-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamlno-plperidine-1- 
carboxylic acid tert-butyl ester and 5-cliloro-2-aminothiaa)le 
HPLC-MS: m/z = 413 (M+1 ). 

Example 138 

15 1 -(1 .Propionyl-plperidin-4-yl)-3-(5-Chloro-thlazol-2-yl)-1 -cyclohexyl-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidlne-1 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothlazole 
HPLC-MS: mlz = 399 (M+1 ). 




10 





20 
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Example 139 

{2-[3•Cyclohexyi-3^4-oxo-cyclohexyO-ureido]-thiazol-5-ylsulfanyi^acetic acid ethyl es- 
ter 



cyclohexylamino)-cyclohexanone and ethyl-2-[5-aminothlazol-2-yl-thiolac5etate 
HPLC-MS: mlz = 440 (M+1). 

Example 140 

3-(5-Chloro-thia20l-2-yl)-1-cyclohexyl-1-(1-cyclopentanecarbonyl-plperidin-4-yl)-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
cart)oxyiic add tert-butyl ester and 5-diloro-2-amlnothlazole 
HPLC-MS: mlz - 439 (M+1 ). 

Example 141 

1 5 {2-[3-(1 -Acetyl-plperidln-4-yl)-3-cyclohexyl-ureldol4hlazol-5-ylsulfanyl}-acetic acid 




5 Prepared as described in general procedures (A) and (B) using 4-(4-nfiethyl- 



10 




Q 




Prepared from {2-[3-(1 -Acetyl-piperidin-4-yi)-3-cyclohexyl-ureido]-thiazo!-5-ylsulfanyl^acetic 
acid ethyl ester using general procedure (F). 
HPLC-MS: /n/z = 441 (M+1). 
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Example 142 

1-(1-Acetyi-pipericlin-4yl)-1-cycloheptyl-3-thiazoi-2-yl-urea 




Prepared as described in general procedure (G) using 4-cycloheptylaminopiperidine-1- 
5 carboxylic acid tert-butyl ester and 2-aminothiazole 
HPLC-MS: m/z = 365 {M+1 ). 

Example 143 

1,1-Dlcyclohexyl-3-[5-(4-methyl-piperazin-1-yl)-thiazoI-2-yll-urea 



10 Prepared as described in general procedures (A) using dicydoiiexylamine and 2-amino-5-(4- 
methylpiperazin-1 -yl)-tliiazoIe, 
HPLOMS: m/z = 406 (M+1). 

Example 144 

{2-{3-<^clohexyl-3K4-oxo-cyclohexyi)Hireido]4hiazol-5-ylsulfanyi}-ac acid 



Prepared from {2-[3-CycIohexyl-3-(4-oxo-cyclohexyl)-ureido]4hiazol-5-ylsulfanyl}-acetic acid 
ethyl ester using general procedure (F). 
HPLC-iVlS:m/z = 412(IVI+1). 

Example 145 

20 1 -(1 -Acetyl-piperidln-4-yl)-'3-(5-chloro-thiazol-2-yl)-1 -cyclopentyl-urea 




OH 



15 
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Prepared as described in general procedure (G) using 4-cyclopentylamino-piperidine-1- 
carboxylic add tert-butyl ester and 5-chloro-2-aminoUiiazole 
HPLC-MS: m/z= 371 (M+1). 



5 Example 146 

1-Cyclohexyl-1-(1,1-dloxo-tetrahydrothlophen-3-yl)-3-thlazol-2-yl-urea 

6" 

Prepared as described in general procedures (A) and (B) using cyclohexyl-(1,1-dioxo- 
tetraliydrothioplien-3-yl>-amine and 2-aminothiazole 
1 0 HPLC-MS: m^z = 344 (M+1 ). 

Example 147 

{543-Cyclohexyl-3-(4-oxo-cyclohexyO-ur«ldol-I1,3,4]thladiazol-2-ylsulfanyl}-acGtlcacid 
ethyl ester 




1 5 Prepared as described In general procedures (A) and (B) using 4-<ycloiiexylamino- 
cyclohexanone and ethyl-2-{5-amino-1,3.4-thiadiazol-2-yl-thio]acetate 
HPLC-MS: /TJ/z = 441 (M+1). 
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Example 148 



3-[2-(3,34)icycIohexyl-ureido)-4'4nethyI4hiazol-5-ylsulfanyl]-^^ 




H B^S^^ ^ 



OH 



Prepared as described in general procedures (A) and (B) using 3-[2-(3,3-dicyclohexyl- 
5 ureido)-4-methyl-thiazol-5-y!sulfanyO-propionic acid etiiyl ester and 3-(2-amlno-4-methyl- 
thiazol-5-ylsulfanyl)-propionic add ethyl ester 
HPLOMS: m/z= 426 (M+1). 

Example 149 

{5-[3,3-Bls-(4-methyl-cyclohexyl)Hjreldo]41>3,4]thiadiazol-2-ylsulfany0-acetto acid 



{5-[3,3-Bis-(4-methyl-cycIohexyl)-ureido]-[1,3,4]thiadiazol-2-ylsulfanyl}-acetic acid ethyl ester 
prepared from bis-(4-methyl-cyclohexyl)-amine and ethyl-2-[5-amino-1,3.4-thiadrazol-2-yl- 
thiolacetate as described in general procedures (A) and (B). Hydrolysis using general proce- 
dure (F) gave the title compound. 
15 HPLOMS: m/z = 427 (M+1). 

Example 150 

4.[3.(5.Chloro4hiazoi-2-yl)-lH:yclohexyl-ureido]-N-feif-butoxycart>onyli>lperi 




10 



H3C 
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Prepared as described in general procedure (G) using 4-cycIopentylaminoi5lperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-amlnothiazol6 
HPLC-MS:/n/z = 443(M+1). 

Example 151 

5 1 -(4-Amlno-cyclohexyl)-3-<5-chloro-thiazol-2-yi)-1 -cyclohexyl-urea 




Prepared as described in general procedures (A), (B) using (4-cyclohexylamino-cyclohexyl)- 
carbamic acid tert-butyl ester and 5-chIoro-2-amlnothlazole 
HPLC-MS: m/z= 357 (M+1). 

10 Example 152 

4-(1-Cyclohexyl-3-thiazol-2-yl-ureido)-N-terf-butoxycarbonyI-piperldine 




Prepared as described in general procedure (G) using 4-(yclopentylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 2-aminothlazole 
15 HPLC-MS: m/z = 409 (M+1). 

Example 153 

1 -(1 -Benzoyl-piperidln-4-yl)-3-(5-chloro-thiazol-2-yl)*1 -cyclohexyl-urea 
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Prepared as described in general procedure (G) using 4-cyclopentylamlno-piperidlne-1- 
carboxylic acid tert-butyl ester and 5-chlor<>-2-aminothiazole 
HPLC-MS: m/z = 447 (M+1). 



5 Example 154 

[2-(3,3-Dlcyclohexyl-ureido)-4-methyl-thiazol-5-ylsulfanyll-acetic acid 




p-CS.S-Dicyclohexyl-ureidoH-'methyl-tliiazGl-S-ylsuIfanyll-acetic acid ethyl ester prepared as 
described in general procedure (A) using dicyclohexylannine and S-methyl-S-aminothiazole-Z- 
10 mercaptoacetic add ethyl ester. Hydrolysis using general procedure (F) gave the title com- 
pound. 

HPLC-MS: m/z = 412 (M+1). 



Example 155 

4-(3,3-Dicyclohexylureido)furazan-3-carboxylic acid 




Prepared as described in general procedure (A) using dicyclohexylamine and 4-amino-3- 
furazanecarboxylic acid. 
HPLC-MS: m/z =337 (M+1). 
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Example 156 

[5-(3-Cyclohexyl-3-cyclopentyi-ureido)-[1 ,3,4]thfadiazol-2*ylsulfanyl]-acetic acid 




[5-(3<:yclohexyl-3-cyclopentyl-ureido)-[1,3,4]thiadiazol-2-ylsuffanyO acid ethyl ester 
prepared as described in general procedures (A) and (B) using cyclohexyl-cyclopentyl-amine 
and ethyl-2-[5-amino-1,3,4-thiadiazol-2-yl-thfo]acetate. Hydrolysis using general procedure 
(F) gave the title compound. 
HPLC-MS: m/z= 385 (M+1). 



Example 157 

1 0 3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -[1 -(pyrldl ne-4-carbonyl)-piperidln-4-yl]-urea 




Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chioro-2-aminothiazole 
HPLOMS: m/z = 448 (M+1). 



15 Example 158 

1 -Cyclohexyl-3-(5-cyclopropyl-[1 ,3,4]thiadlazoN2-yl)-1 -(4-oxo-cyclohexyl)-urea 




Prepared as described in general procedures (A) and (B) using 4-cyclohexylamino- 
cyclohexanone and 2-amino-5-cyclopropyH,3,4-thiadiazole 



wo 2005/066145 
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Example 159 

445K3,3-DIcyclohexylHireido)-[1,3,41thiadiazol-2-ylsulfa^^ acid 




N-N 



4-[5-(3,3-Dlcydohexyl-ureidoH1.3,41thiadiazol-2-ylsulfanyQ-bijrtyricadd ethyl ester was pre- 
pared as described In general procedure (A) using dicyclohexylamine and 4-(5-amlno- 
[1,3.4lthiadiazol-2-ylsulfanyl)-butyric add ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
HPLC-MS: m/z = 427 (M+1). 

Example 160 

{5-[3-Cyclohexyl-3-(4-oxo-cyclohexyl)-ureidol-[1,3,4]thiadlazol-2-ylsulfanyl}-acetlcacld 



Hydrolysis of {5-[3-Cydohexyl-3-(4-oxo-cyclohexyl)-ureido]-[1 ,3,4]thiadiazol-2-ylsulfanyl}- 
acetic add ethyl ester using general procedure (F) gave the title compound. 

HPLC-MS: m/z = 413 (M+1). 
Example 161 

3-(5-Ch!oro-thiazol-2-yl)-1 -cyclohexyl-1 -{1 .1 -dioxo-tetrahydro-1 -thlopyran-4-yl)-urea 




0 
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Prepared as described in general procedures (A) and (B) using cyclohexyK1,1-dioxo- 
thiomorpholine-4-yl)-amine and 5-chloro-2-amlnothiazoIe. 
HPLC-MS: 392 (M+1). 

Example 162 

5 1 -Cyclohexyl-1 -(4,4-diiTiethyl-cyciohexyl)-3-thiazol-2-yl-urea 




Prepared as described in general procedures (A) and (B) using cyclohexyK4,4-dimethyl- 
cyclohexyl)-amine and 2-amino thiazole 
HPLC-MS: m/z= 336 (M+1). 

10 Example 163 

[2-{3,3-Dicyclohexylureido)benzothlazol-6-yl]acetic acid 




Prepared as described in general procedure (A) using dicydohexylamine and 2-amino- 
benzthiazole-6-acetic acid. . 
1 5 HPLC-MS: m/z = 41 6 (M+1 ). 

Example 164 

{2-[3-Cyclohexyl-3-(tetrahydro-furan-(3R)-yl)-ureido]-thiazol-5-ylsulfanyl}-^^ acid 
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Hydrolysis of {2-[3-Cyclohexyl-MtetrahydrD4urarv(3R)-yl>-ureid 
acid ethyl ester using general procedure (F) gave the title compound. 
HPLC-MS: m/2 = 386 (M+1). 

Example 165 

5 3^5-Methyl4hlazoU2-yl)-1-{4K)xo<yclohexyl)-1-(tetrahydro-pyran 




Prepared as described in general procedure (A) using 4-(tetrahydro-pyran-4-ylamino)- 
cyclohexanone and 2-amino-5-methylthiazole. 
HPLC-MS: mlz = 339 (M+1). 

10 Example 166 

[2-(3,3-Dlcyclohexyl-ureido)-thiazol-4-ylmethylsulfanyl]-acetic acid 




[2-(3.3-Dicyclohexyl-ureido)-thiazol-4-ylmethylsulfanyll-acetic acid ethyl ester prepared as 
described in general procedure (A) using dicyclohexylamine and (2-amino-thlazol-4- 
1 5 ylmethylsulfanyl)-acetic add ethyl ester (prepared by reaction of 4-chloromethyl-thiazol-2- 
ylamine, ethyl-2-mercaptoacetate and potassium carbonate in DMF for 1h at room tempaera- 
ture). Hydrolysis using general procedure (F) gave the title compound, 
HPLC-MS: m/z = 412 (M+1). 



Example 167 

20 1 -(4-tert-butoxycarbonylamIno-cyclohexyl)-3K5-chloro-thlazol-2''yl)-1 -cyclohexyl-urea 
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boc 

Prepared as described in general procedures (A) and (B) using (4-cyclohexyIamin<>- 
cyclohexyl)-carbamic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLOMS: miz = 457 (M+1). 

5 Example 168 

1-(44ert-butoxycarbonylamino-cycIohexyl)-3-(thla20l-2-yl)-1-cyclohexyl-urea 




Prepared as described In general procedures (A) and (B) using (4^clohexylamlno- 
cyclohexyl)-carbamlc acid tert-butyl ester and 2-aminothlazole 
10 HPLC-MS: m/z= 423 (M+1). 

Example 169 

3-(5-Chloro-thlazol-2-yl)-1 -cyclohexyl-1 -[1 -(4-fiuoro-benzoyl)-piperidln-4-yI]-urea 




Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
1 5 carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: rw/z = 465 (M+1). 
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3-(5-Chloro-thlazol-2-yl)-1 -cyclohexyl-1 -[1 -(4-methoxy-benzoyl)-piperidIn-4-yll-urea 



Prepared as described in general procedure (G) using 4-<yclohexy1amlno-piperidine-1- 
5 carboxylic acid tert-butyl ester and 5-chloro-2-amlnothlazole 
HPLC-MS: m/z = 477 (M+1). 

Example 171 

[5-(3,3-Dicyclopentyl-ureido)-[1,3,4]thladiazol-2-ylsulfanyll-acetic acid 



10 [5-(3,3-Dicyclopentyl-ureidoH1 ,3,4]thiadiazoI-2-ylsulfanyll-acetic acid etfiyl ester prepared as 
described in general procedures (A) and (B) using dicyclopentylamine and ethyl-2-[5-amino- 
1,3,4-thiadia2ol-2-yl-thlo]acetate. Hydrolysis using general procedure (F) gave the title com- 
pound. 

HPLC-MS: miz = 371 (M+1). 
15 Example 172 

3-(5-ChIoro-thiazol-2-yl)-1-cyclohexyl-1-[1-(2-methoxy-benzoyl)-piperldin-4-yl]-urea 



o 
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Prepared as described in general procedure (G) using 4-cyclohexylamino-piperldlne-1- 
carboxylte add tert-butyi ester and 5-chloro-2-aminothla2ole 
HPLC-MS: m/z= 477 (M+1). 

Example 173 

5 1J-Dicyclohexyl-3-[4Hrnethyl-5-(4-methyl-p!perazine-1-sulfonyl)-^^ 




Step 1: Synthesis of 4-Methyl-5-(4-methyl-piperazine-1-sulfonylHhiazol-2-ylamine: 
N-acetamino-5-thiazolesulfonyl chloride (0.9g; 042mmol) was dissolved in DCM (15ml) TEA 
(0 J1g; 7.07mmol) and 1 -methyl piperazine (0.42g; 4.24mmol) were added (Exothennic!) un- 
10 der stirring. The reaction mixture was stinred for 30 min. Water (1 5mi) was added and ex- 
tracted with DCM {3x25ml). The organic phase was dried, filtered and evaporation in vacuo 
gave 1.1g white crystals of N"[5-(4-Methyl-piperazine-1-sulfonyl)-thiazol-2-yl]-acetamide. ''H 
NMR (MeOD): S 9.5(br s; 1H); 3.2(brt; 4H); 2.55(brt; 4H); 2.50(s; 3H); 2.32(s; 3H); 2.29(s; 
3H). 

15 Step 2: The above compound was hydrolysed in 6 N HCI/MeOH (1:1) in a microwave vessel 
(20ml). The reaction was heated 3000@80°C; x4 before complete conversion. To the reac- 
tion mixture was added DCM (10 ml) and stirred for 5 min. The DCM phase was removed; 
TLC showed no compound in the organic phase to remove neutral starting material from the 
first step! Then the mixture was added base until basic pH. Extraction (3x25 ml) DCM, drying 

20 with MgS04 and evaporation gave 532 mg white crystals of 4-Methyl-5-(4-methyl-piperazine- 
1 -sulfonyl)-thiazoI-2-ylamine. 
HPLC-MS: m/z= 277 (M+1). 

Prepared in the microwave oven (EmrysOptimizer®). 4-Methyl-5-(4-methyl-piperazine-1- 
25 sulfonyl)-thiazol-2-ylamine (0.04g; 0.141mmol), CDI (0.023g; 0.141mmol) and DMAP were 
mixed dichloroethane (1.5ml) in a microwave vessel (2.5ml). The reaction mixture was 
heated 600secat 120°C, dicyclohexylamine (0.025g; 0.141mmol) dissolved in dichloro- 
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ethane (0.2ml) was added through the septum and the reaction mixture was heated for addi- 
tional 600sec. at IZO^'C. To the reaction mixture was added water and DCM (25ml). The wa- 
ter phase was extracted with DCIVI (3x25 ml), dried with MgS04 filtered and evaporated in 
vacuo to afford the title compound. (84mg) as a yellow oil. Purification by prep. HPLC gave 
5 3mg (Yield: 4%) 

HPLC-MS: miz = 484 (M+1). 

Example 174 

3-[2-<3,3-Dicyclohexyl-ureido)-thiazol-5-ylsuifanyl]-propionic acid methyl ester 

10 



Prepared as described in general procedure (D) using 3-(5-bromo4hia2ol-2-yl)-1,1- 
dicydohexyl-urea and 3-mercaptopropionic acid methyl ester. 

NMR (CDCI3): 5 7.52 (br, 1H), 7.34 (s. 1H), 3.67 (s, 3H). 3.41 (m. 2H). 2.91 (t. 2H), 2.61 (t. 
15 3H). 1.05-1.84 (m, 20H) ppm; HPLC-MS: m/z426 (M+1). 

Example 175 

3-[2-(3,3-Dicyc!ohexyhureido)-thiazDl-5-yIsulfanyl]-propionlc acid 



Prepared as described in the general procedure (F) from 3-[2-(3,3Tdicyclohexyl-ureido)- 
20 thiazol-5-ylsulfanyl]-propionic acid methyl ester. 

NMR (DMSO-de): 5 12.62 (br, 1H), 9.86 (br, 1H). 7.94 (s. 1H), 3.51 (t, 2H), 3.30 (m, 2H), 
2.58 (t, 2H), 1.10-1.88 (m, 20H) ppm; HPLC-MS: m/2412 (M+1). 

Example 176 

25 2-[2-^3,3-Dicyclohexyl-ureido)4hlazol-5»ylsulfonyl]'^-methyl-3H-imidazole-4-carboxytic 
acid ethyl ester. 
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Prepared from 2^2H3.3-dlcydohexyt-uieldo^thiazol-5-ylsulfariyq-3HTiethyl-3H-imidaM^ 
carboxylic add ethyl ester (Example 59) as described in general procedure (J). 

NMR (CDCI3): 6 9.23 (br. 1H). 8.15 (br. 1H). 7.69 (s. 1H). 4.35 (q. 2H). 4.27 (s, 3H). 3.42 
(m, 2H). 1.70-1.86 (m. 16 H). 1.36 (t, 3H). 1.10-1.48 (m. 4H) ppm; HPLC-MS: m/z 524 
5 (M+1). 

Example 177 

2-[2-(3,3.Dlcyclohexyl-ureldo)-thlazol-5-ylsulfonyll-3-methyl-3H-imldazole-4-carboxylic 



acid 




10 Prepared as described In general procedure (F) from 2-[2-(3.3-dicyclohexyI-ureido)-thlazol-5- 
ylsulfonyl]-3-methyl-3H-lmidazole-4-carboxylic add ethyl ester (Example 176). 

NMR (DMSO-de): 8 12.82 (br. 1H), 9.42 (br. 1H). 8.22 (s. 1H). 7.68 (s. 1H). 4.19 (s. 3H). 
3.42 (m. 2H). 1.02-1.96 (m. 20H) ppm; HPLC-MS: m/z 496 (M+1). 



Example 178 

15 2-[2-(3,3-Dlcyclohexyl-ureldo)-thlazole-5-sulfonyl]-1H-lmldazole-4-carboxyllc acid ethyl 
ester 




Prepared from 2-[2-(3.3-dicyclohexyl-ureido)-thiazole-5-sulfanyll-1H-imldazole-4-carboxyHc 
add ethyl ester (Example 57) as described in general procedure (J). 
20 NMR {CDCI3): 5 9.34 (br. 1H). 8.10 (br. 1H). 7.79 (s. 1H). 4.36 (q. 2H). 3.43 (m. 2H), 1.15- 
1.86 (m. 23H) ppm; HPLC-MS: m/z 510 (M+1). 
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Example 179 

2-[2-(3,3-Dlcyclohexyl-ureldo)-thiazole-5-sulfonyl]-1 H-imidazole-4-carboxylic acid 




Prepared as described in general procedure (F) from 2-[2-(3.3-dicyclohexyl-ureidoHhiazole- 
5 S-sulfonyO-l H-imldazole-4-carboxylic acid ethyl ester (Example 1 78). 

NIVIR (DMSO-de): 5 12.34 (br, 1H), 9.28 (br, 1H), 8.09 (s, 1H). 7.94 (s. 1H). 3.33 (m. 2H), 
1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z 482 (M+1). 

Example 180 

1 ,1 -Dicyclohexyl-3-[5-(pyrimid!ne-2-sulfony!)-thiazol-2-yl]-urea 




Prepared from 1,1 -dicyclohexyl-3-[5-(pyrimidine-2-suIfanyl)-thiazol-2-yQ-urea as described in 
genera! procedure (J). 

NMR (CDCI3): 5 9.18 (br, 1H), 8.92 (d, 2H), 8.10 (s, 1H), 7.51 (t, 1H), 3.45 (m, 2H), 1.15- 
1 .85 (m. 20H) ppm; HPLC-MS: m/z 450 (M+1 ). 



Example 181 

[2-(3,3-Dicyclohexyl-ureido)-thfazole-5-sulfonyl]-acetic acid methyl ester 




Prepared from [2-{3,3-dicyclohexyl-ureido)-thiazoie-5-sulfanyll-acetic acid methyl ester (Ex- 
20 ample 54) as described in general procedure (J) 

NMR (CDCI3): 5 7.96 (br, 1H). 7.26 (s, 1H). 4.18 (s. 2H), 3.77 (s, 1H), 3.42 (m, 2H), 1.19- 
1.86 (m, 20H) ppm; HPLC-MS: m/z 444 (M+1). 



Example 182 

[2*(3,3-Dlcycioliexyl-ureido)-thiazole-5-sulfonyl]-acetic acid 
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IH 



Prepared as described in the general procedure (F) from [2-{3,3-dicyclohexyl-ureido)- 
thiazole-5-sulfonyl]-acetic acid methyl ester (Example 181). 

NMR (DMSO-de): 5 12.12 (br, 1H), 8.22 (br. 1H), 7.95 (s. 1H), 4.46 (s. 2H), 3.42 (m, 2H), 
5 1 .08-1 .90 (m, 20 H) ppm; HPLC-MS: m/z 430 (M+1 ). 

Example 183 

1 ,1 -Dicyclohexyl-3-I5-(4-methyl-4H-[1 ^,4]trla2ole-3-sulfonyl)-thlazol-2-yl]-urea 



Prepared from 1 , 1-dicyclohexyl-3-[5-(4-methyl-4H-[1 ,2,4]triazole-3-sulfanyl)-thiazol-2-yl]-urea 
10 as described in general procedure (J). 

NMR (CDCI3): 8 8.88 (br. IH), 8.17 (s, IH). 8.11 (br. 1H), 4.01 (s. 3H), 3.42 (m, 2H). 1.11- 
1.85 (m, 20H) ppm; HPLC-MS: m/z 453 {M+1). 

Example 184 

1 ,1 -Dlcyclohexyl-3-[5-(pyridlne-2-suifonyl)-thiazol-2-yl]-urea 



Prepared from 1 ,1-dicyclohexyl-3-[5-(pyridine-2-sulfanyl)-thiazol-2-yll-urea (Example 56) as 
described in general procedure (J). 

^H NMR (CDCI3): 5 8.86 (br, IH). 8.69 (d, 1H). .8.14 (d. 1H). 8.07 (s, 1H), 7.91 (m. 1H), 7.46 
(m. 1H) 3.39 (m, 2H). 1.16-1.84 (m, 20H) ppm; HPLC-MS: m/z 449 (M+1). 

20 Example 185 

2-[2-(3,3-Dlcyclohexyl-ureiclo)-thiazol-5-ylsuifenyl]-n!cotlnic acid methyl ester 
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Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1. 
di(yclohe)^urea and 2-mercaptoracotinic add methytester. 
HPLC-MS: m/z 475 (M+1). 



Ejoimple 186 

5 2-p-(3,3-Dlcyclohexyl-ureido)-thiazol-5-ylsuIfanyl]-nlcotinic acid 




Prepared as described In the general procedure (F) from 2-{2-(3.3-dlcyclohexyl-ureldo>- 
thiazol-5-ylsutfanyri-nicotinic acid methyl ester(Example 185). 

NMR (DMSO-de): 8 12.33 (br, 1H). 9.24 (br. 1H). 8.51 (m, 1H), 8.22 (m, 1H). 7.44 (s. 1H). 
10 7.27 (m. 1H). 3.48 (m, 2H), 1.05-1.97 (m. 20H) ppm; HPLC-MS: miz 461 (M+1). 



Example 187 

3-P-(3,3-Dicyclohexyl-ureldo)-thiazol-5-yIsulfonyll-propionic acid methyl ester 




Prepared from 3-[2-<3,3-dlcyclohexyl-ureido)-thlazol-5-ylsulfanyl]-proplonic add methyl ester 
15 as described in general procedure (J). 
HPLC-MS: m/z 458 (M+1). 

Example 188 

3-[2-{3,3-Dlcyclohexyl-ureido)-thlazol-5-ylsulfonyl]-proplonicacld 




20 Prepared as described in the general procedure (F) from 3-[2-(3,3-dicydohexyl-ureido)- 
thiazoI-5-ylsulfonyll-propionic add methyl ester (Example 187). 
HPLC-MS: mIz 444 (M+1). 



wo 2005/066145 



PCT/DK2005/000002 



Example 189 

3-(5-Bromo4hIazol-2-yl)-1-cyclohexyl-1-(tetrahydro-pyran-4-yl)Hire^ 




Prepared as described in general procedure (C) using cyclohexyl-(tetrahydro-pyran-4-yl)- 
5 amine and 5-bromo-2-tfiiazolyl amine. 

NIWR (CDCI3): 5 9.22 (s. 1H), 7.02 (s. 1H), 4.05 (dd. 2H). 3.87 (br, 1H), 3.48 (t. 2H). 3.40 
(br, 1H), 126-2.28 (m. 14H) ppm; HPLC-I\4S: m/z 389 (M+1). 

Example 190 

3-(5-Bromo-thiazol-2-yl)-1 -cyclohexyM -{tetrahydro-thlopyran-4-yl)-urea 



Prepared as described in general procedure (C) using cyclohexyKtetrahydro-thiopyran-4-yl>- 
amlne and 5-bromo-2-thlazolyl amine. 

NMR (CDCI3): 5 8.11 (s. 1H), 7.24 (s, 1H), 3.57 (m, 1H), 3.38 (m, 1H). 2.75 (m. 4H). 1.14- 
2.17 (m, 14H) ppm; HPLC-MS: miz 405 (M+1). 

Example 191 

3-(5-Bromo-thiazol-2-yl)-1 -cyciohexyl-1 -(1 ,1 -dioxo-tetrahydrothiopyran-4-yl)-urea 



Prepared from 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl-1-(tetrahydro-thiopyran-4-yl)-urea (Ex- 
20 ample 1 90) as described in the general procedure (J). 
HPLC-MS: m/z 437 (M+1). 



10 





Example 192 

{2-[3-€yclohexyi-3-(tetrahydro-pyran-4-yl)-ureldol4hlazol-5-ylsul^ acid 
methyl ester 
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Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl}-1-cyclohexyl- 
1-(tetraliydro-pyran-4-yl)-urea and methyl thioglycolate 

NIVIR (CDCI3): 5 8.26 (br, 1H), 7.41 (s, 1H). 4.05 (dd, 2H). 3.89 (br. 1H), 3.72 (s. 3H). 3.44 
5 (m 2H), 3.41 (s, 2H), 3.35 (m, 1H), 1.15-2.19 (m, 14H) ppm; HPLC-MS: m/z 414 (M+1). 



Example 193 

{2-[3-Cyclohexyl-3-(tetrahydro-pyran-4-yi)"Ureido]-thiazol-5-yl5ulfanyl}-acetlc acid 




10 Prepared as described in general procedure (F) from {2-[3-cycloliexyl-3-(tetrahydro-pyran-4- 
yl)-ureido]-thiazol-5-ylsulfanyl}-acetic add methyl ester (Example 192). 

NMR (DMSO-^Je): 5 12.44 (br, 1H), 8.5 (br, 1H), 7.38 (s. 1H), 3.83 (m, 2H), 3.67 (m. 1H), 
3.45 (s, 2H). 3.32-3.38 (m. 3H). 1.09-2.20 (m, 14H) ppm; HPLC-MS: m/z 400 (M+1). 



Example 194 

1 5 {2-[3-Cyclohexyl-3-(tetrahydro4hiopyran-4-yl)-ureido]4hiazol-5-ylsulfanyl}-aceti^ acid 
methyl ester 




Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1-(tetrahydro-thiopyran-4-yl)-urea (Example 190) and methyl thioglycolate. 
20 HPLC-MS: m/z 430 (M+1 ). 



Example 195 

{2-[3-Cyclohexyl-3-(tetrahydro-thlopyran-4-yl)-ureldo]-thlazol-5-ylsulfenyl}-ac^^^ acid 



wo 2005/066145 



PCT/DK2005/000002 



166 

" OH 

Prepared as described in general procedure (F) from {2-[3-cyclohexyl-3-(tetrahydro- 
thiopyran-4-yI>-ureido]-thia2ol-5-ylsulfanyl}-acetic acid methyl ester. 

NMR (DMSOkJs): 5 12.34 (br, 1H). 11.2 (br, 1H). 7.37 (s, 1H), 3.45 (s. 2H). 3.31 (m. 2H), 
5 2.73 (m, 2H), 2.55 (m, 2H), 1.15-2.12 (m. 14H) ppm; HPLC-MS: m/z416 (M+1). 

Example 196 

2-{2-[3-Cyc!ohexyl-3-(tetrahydro-pyran-4-yl)-ureldo]4hlazol-5-ylsulfanylH 
4-carboxylic acid ethyl ester 




10 Prepared as described in general procedure (E) using 3-{5-bromo4hiazol-2-yl>-1-cyclohexyl- 
1-(tetrahydro-pyran-4-yl)-urea (Example 189) and ethyl-2-mercapto-1HHmida2ole-4- 
carboxylate. 

HPLC-MS: m/z 480 (M+1). 
Example 197 

15 2-{2-I3-Cyclohexyr-3-(tetrahydro-pyran-4-yl)-ureidol4hlazol-5-ylsulfanylHH 
4-carboxyiic acid 




Prepared as described in general procedure (F) from 2-{2-[3-cycIohexyl-3-(tetrahydro-pyran- 
4-yl)-ureido]-thiazol-5-ylsulfanyl}-1H-imidazole-4-carboxylic acid ethyl ester. 
20 NMR (DMSO-de): 5 13.02 (br. 1H), 11.23 (br, 1H). 7.86 (s, 1H), 7.59 (s, 1H). 3.84 (m. 2H), 
3.37 (m. 4H), 1.21-2.40 (m. 14H) ppm; HPLOMS: m/z 452 (M+1). 




Example 198 

3-{2-[3-Cyclohexyl-3-(tetrahydro-thiopyran-4-yl)-ureidol-thlazol-5-ylsulfan^^^ 
acid methyl ester 
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Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cydohexyl- 
1-(tetraliydro-thiopyran-4-yl)-urea (Example 190) and 3-mercaptopropionic add nnethyl ester. 
NIVIR {CDCI3): 5 9.40 (br. 1H). 7.35 (s. 1H), 3.69 (s, 3H). 3.61 (br, 1H), 3.41 (br, 1H), 2.94 
5 (t. 2H). 2.80 (t, 2H). 2.69 (dd. 2H), 2.61 (t, 2H). 1 .1 8-2.20 (m, 14H) ppm; HPLC-MS: m/z 444 
(M+1). 

Example 199 

3-{2-I3-Cyclohexyl-3-{tetrahydro-thlopyran-4-yl)-ureido]-thlazol-5-ylsulfanyl>-proplonlc 
acid 



Prepared as described in tlie general procedure (F)from 3-{2-[3-cydohexyl-3-(tetrahydro- 
thiopyran-4-yl)-ureido]-thiazol-5-ylsulfanyl}-propionic add methyl ester (Example 198). 

NMR (DMSO-de): 5 12.40 (br. 1H), 8.42 (br. 1H), 7.35 (s, 1H). 3.82 (m. 2H), 2.82 (t, 2H), 
2.76 (dd, 2H), 2.57 (dd. 2H), 2.49 (t. 2H). 1.20-2.23 (m. 14H) ppm; HPLC-MS: m/z 430 
15 (M+1). 

Example 200 

2-{2-[3-Cyclohexyl-3-(tetrahydro-thIopyran-4-yl)-ureido]-thlazol-5-ylsulfanyl}-3-methyl 
3H-imidazole-4-carboxylic acid ethyl ester 



20 Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1-cydoliexyl- 
1-(tetrahydro-thiopyran-4-yl)-urea (Example 190) and 2-mercapto-3-methyl-3H-imidazole-4- 
carboxylic add ethyl ester. 

NMR (CDCI3): 5 8.20 (br. 1H). 7.73 (s. 1H). 7.66 (s. 1H). 7.53 (s. 1H). 4.29 (q. 2H), 3.96 
(s, 3H), 3.58 (br, 1H), 3.39 (br. 1H). 2.65-2.78 (m, 4H), 1.18-2.24 (m, 17H) ppm; HPLC-MS: 
25 m/z 510 (M+1). 





O, 
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Example 201 

2-{2-[3-Cyclohexyl-3Ktetrahydro4hiopyran-4-yl)-ureldo]-thiazol-5-ylsulfanyl}-3-methyl 
3H-imidazole-4-carboxylic acid 




5 Prepared as described in general procedure (F) from 2-{2-[3-cyclohexyl-3-(tetraliydro- 

tliiopyran-4-yl)-ureido]-tlilazol-5-yisulfanyl}-3-methyl-3H-imidazole-4-carboxy[ic acid ethyl es- 
ter (Example 200). 

NMR (DMSO-de): 5 12.24 (br. 1H), 7.61 (br, 1H). 7.57 (s. 1H), 7.53 (s. 1H). 3.87 (s, 3H). 
3.36 (m. 2H). 2.72 (t. 2H), 2.55 (d, 2H), 1.04-1.89 (m. 14H) ppm; HPLC-MS: m/z482 (M+1). 



10 Example 202 

3-{5-Bromo-thlazol-2-yl)-1-cyclopentyl-1-(4-methyl-cyclohexyl)-urea 




Prepared as described In general procedure (C) ising cyclopentyl-(4-methyl-<yclohexyl)- 
amlne and 5-bromo-2-thiazolyl amine. 
1 5 'H NMR (CDCI3): 8 8.50 (br. 1 H). 7.26 (1 H, s), 3.83 (m, 1 H). 3.48 (m. 1 H), 1 .07-1 .90 (m. 17H, 
m), 0.82-1.05 (dd, 3H) ppm; HPLC-MS: m/z 387 (M+1). 

Example 203 

3-(5-Bromo-thiazol-2-yl)'>1 -(4-methyl-cyclohexyl)-1 -(tetrahydroi)yran-4-yl)-urea 




20 Prepared as described in general procedure (C) using (4-methyl-cyclohexylHtetrahydro- 
pyran-4-yl)-amine and 5-bromo-2-thiazolyl amine. 

NMR (CDCI3): 5 8.44 (br. 1H). 7.27 (1H, s). 4.02 (d. 2H). 3.82 (m. 2H), 3.41 (t, 2H), 3.32 
(m, 1H). 1.05-2.09 (m, 13H), 0.89-1.03 (dd, 3H) ppm; HPLC-MS: m/z 403 (M+1). 
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Example 204 

3-(5-Bromo-thiazoi-2-yl)-1 -cyclohexyl-1 -(4-trifluoroniethyl-cyclohexyl)-urea 



Prepared as described in general procedure (C) using cycloliexyl-(4-trifluoromethyl-cyclo 
5 hexyl)-amine and 5-bromo-2-thiazolyl amine. 

NMR (CDCI3): 5 8.15 (br, 1H), 7.26 (1H. s). 3.70 (m, 1H), 3.32(m, 1H). 1.15-2.07 (m. 19H). 
0.89-1.03 (dd. 3H) ppm; HPLC-MS: miz 455 (M+1). 

Example 205 

{2-[3-CyclopentyI-3-(4-methyl-cyclohexyl)-ureido]-tfiiazol-5-ylsulfenyl}-acetic acid 
10 methyl ester 



Prepared as described in general procedure (D) using 3-(5-bromo-tliiazol-2-yl)-1-cyclopentyl- 
1-(4-methyI-cycloliexyl)-urea (Example 202} and methyl thioglycolate. 

NMR (CDCI3): 5 8.44 (br. 1H). 7.39 (s, 1H), 3.83 (m. 1H). 3.70 (s, 3H). 3.49 (m, 1H), 3.41 
15 (s, 2H). 1.12-1.87 (m, 17H), 0.87-1.01 (dd, 3H) ppm; HPLC-MS: m/z412 (M+1). 

Example 206 

{2-[3-Cyclopentyl-3-(4Hfnethyi-cyclohexyl)-ureido]-thiazol-5-yisulfanyl}-acetic acid 



Prepared as described in general procedure (F) from {2-[3-cyclopentyl-3-(4-metliyl- 
20 cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetic acid metiiyl ester (Example 205). 

NMR (DMSO-ds): 5 11.94 (br, 1H), 8.42 (br 1H), 7.37 (s, 1H), 3.82 (m, 1H), 3.56 (m, 1H), 
3.45 (s, 2H). 1.14-1.98 (m, 17H), 0.83-0.97 (dd, 3H) ppm; HPLC-MS: m/z 398 (M+1). 
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Example 207 

3-{2HP-Cyclopentyl-^K4-methylKqrclohexyl)-ureido]-thlazol-5-ylsulfanyO-proplonlcacld 
methyl ester 



Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclopentyl- 
1-(4-methyl-cyclohexyl)-urea (Example 202) and 3-mercaptopropionic acid methyl ester. 
HPLC-MS:m^z426(M+1). 

Example 208 

1 0 3^2-[3-CycIopentyl-3-{4-methyl-cyclohexyl)-ureldo]-thiazol-5-ylsulfanyl}-propionic acid 



Prepared as desaibed In the general procedure (F)from 3-{2-[3-cyclopentyl-3-(4-methyl- 
cyclohexyl)-ureido]-thiazol-5-yIsulfanyl}-propionlc acid methyl ester (Example 207). 
15 NMR (DMSO-ds): 5 11.44 (br. 1H), 8.54 (br 1H). 7.34 (s, 1H). 3.82 (m, 1H), 3.56 (m, 1H), 
3.33(s, 1H), 2.08 (t. 2H). 2.43 (t. 2H), 1.06-1.98 (m, 17 H). 0.83-0.97 (dd. 3H) ppm; HPLC- 
|y4S:m/z412(M+1). 

Example 209 

2-{2-[3-Cyclopentyl-3-(4-methyl-cyclohexyl)-ureldol-thlazol-5-ylsuifanyl}-1H-lmldazole 
20 4-carboxylic acid ethyl ester 




5 





25 



Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1-cyclopentyl- 
1-(4-methyl-q^clohexyl)-urea (Example 202) and ethyl-2-mercapto-1H-imidazole-4- 
carboxylate. 
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NMR (CDCI3): 5 9.22 (br. 1H). 7.66 (s, 1H). 7.54 (s, 1H). 4.30 (q. 2H), 3.82(m, 1H), 
3.44(m. 1H), 1.34-1.82 (m, 20H), 0.78-0.98 (dd. 3H) ppm; HPLC-MS: m/z 478 (M+1). 

Example 210 

2-{2-[3-Cyclppentyl-3-(4-methyl-cyclohexyl)-ureido]4hiazol-5-ylsulfanyiH 
5 4-carboxylic acid 



Prepared as described in general procedure (F) from 2-{2-[3-cyclopentyl-3-(4"methyl- 
cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}"1H-imidazole-4-carboxylic acid ethyl ester. 
10 NMR (DMSO-de): 5 12.92 (br, 1H), 11.94 (br, 1H), 7.82 (br, 1H), 7.56 (s, 1H), 3.82 (m, 
1H), 3.56 (m, 1H), 1.08-1.97 (nn, 17H), 0.83-0.96 (dd, 3H) ppm; HPLC-MS: m/z 450 (M+1). 

Example 211 

2-{2-[3-Cyclopentyl-3-(4-methyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-3-methyl-3H-* 
lmidazole-4-carboxylic acid ethyl ester 



Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1-cyclopentyl- 

1- (4-methyl-cyclohexyl)-urea (Example 202) and 2-mercapto-3-methyl-3H-imidazole-4- 
carboxyiic acid ethyl ester. 

NMR (CDCI3): 5 9.24 (br, 1H). 7.68 (s. 1H), 7.56 (s, 1H), 4.28 (q, 2H), 3.98 (s, 3H), 3.83 
20 (m, 1H), 3.50 (m, 1H). 1.01-1.84 (m, 20H). 0.82-0.98 (dd. 3H) ppm; HPLC-MS: m/z 492 
(M+1). 

Example 212 

2- {2-[3-€yclopentyl»3-(4Hfnethyl-cyclohexyl)-ureido]4hiazol-5-ylsulfanyl}-^ 
imidazole-4-carboxylic acid 
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Prepared as described In general procedure (F) from 2-{2-[3-cyclopentyl-3-(4Hfnethyl- 
cydohexyl)-ureidol-thiazol-5-ylsulfanylV3HTiethyl-3H-lniidazole-4-carboxyIfc acid ethyl ester. 
NMR (DIVISO-de): 5 12.96 (br. 1H). 11.45 (br. 1H). 7.61 (br. 1H), 7.56 (s. 1H). 3.86 (s. 3H), 
5 3.81 (m, 1H). 3.56 (m. 1H). 1.03-1.99 (m, 17H). 0.83-0.96 (dd, 3H) ppm; HPLC-l\flS: m/z464 
(M+1). 

Example 213 

{243-(4-MethylK:yclohexyl)-3-(tetrahydro-pyran-4-yl)-ureldo]-thlazol-5-ylsulfenyl}-acetic 
add methyl ester 



Prepared as described in generai procedure (D) using 3-(5-bromo-tliiazol-2-yl)-1-(4-methyl- 
cyclotiexy!)-1-(tetrahydro-pyran-4-yl)-urea (Example 203) and methyl thiogiycolale. 

NMR (CDCI3): 5 8.28 (br, 1H). 7.41 (s, 1H). 4.05 (m. 2H). 3.85 (m. 2H), 3.72 (s. 3H). 3.42 
(m. 2H). 3.33 (m, 1H), 1.05-2.26 (m. 13H). 0.90-1.06 (dd. 3H) ppm; HPLC-MS: m/z 428 
15 (M+1). 

Example 214 

{2-[3-(4-Methyl-cyclohexyl)-3-{tetrahydro-pyran-4-yl)-ureldol-thiazol-5-ylsulfanyl}-acetic 
acid 



20 Prepared as described in general procedure (F) from {2-[3-(4-methyl-cyclohexyl)-3- 

(tetrahydro-pyran-4-yl)-ureldo]-thiazol-5-ylsuIfanyl^acetlc add methyl ester (Example 213). 

NMR (DMSO-de): 5 12.2 (br, 1H), 7.6 (br, 1H), 7.36 (s. 1H), 3.82 (m, 2H), 3.70 (br, 1H), 
3.45 (s, 2H), 3.35 (m, 3H), 1.02-2.26 (m, 13H). 0.84-0.99 (dd. 3H) ppm; HPLC-MS: m/z 414 
(M+1). 
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Example 215 

3-Methyl-2-i2-p-(4HnetM-cyclohexyO-^{tetrahydro-pyran-4-yOHireldoHhlM^^ 
yisuifanyl}-3H-imidazole4-carboxylic acid ethyl ester 




5 Prepared as described in general procedure (E) using 3-(5-bromo-thlazol-2-yl>-1-(4-methyi- 
cyclohexyl)-1-(tetrahydro-pyran-4-yl)-urea (Example 203) and 2-mercapto-3-methyl-3H- 
imidazole-4-carboxylic add ethyl ester . 

NMR (CDCI3): 5 9.36 (br, 1H), 8.06 (br, 1H), 7.68 (s. 1H). 7.55 (s, 1H). 4.30 (q. 2H). 4.04 
(m. 2H), 3.98 (s. 3H), 3.80 (m, 1H), 3.43 (m. 2H), 3.31 (m. 1H). 1.34-1.82 (m, 13H). 0.78-0.98 

10 (dd, 3H) ppm; HPLC-MS: miz 508 (M+1 ). 



Example 216 

3-Methyl-2-{2-[3-{4-methyl-cyclohexyl)-3-{tetrahydro-pyran-4-yl)-ureido]-thlazol-5- 
ylsulfanyl}-^H-lmldazole-4-carboxylicacid 




15 Prepared as described in general procedure (F) from 3-methyl-2-{2-I3-(4-methyl-cyclohexyl)- 
3-(tetrahydro-pyran-4-yl)-ureido]-thiazol-5-ylsulfanyl}-3H-imidazole-4-carboxylic acid ethyl 

ester (Example 215). 

NMR (DMSO-de): 8 12.26 (br, 1H). 7.8 (br, 1H), 7.61 (s, 1H), 7.54 (s. 1H). 3.87 (s, 3H), 
3.81 (m, 3H), 3.48 (m, 1H), 3.36 (m. 2H). 1.03-2.20 (m, 13H). 0.83-0.96 (dd, 3H) ppm; HPLC- 
20 MS: m/z 480 (M+1). 



Example 217 

{2-[3-Cyclohexyl-3-{4-trifIuoromethyl-cyclohexyl)-ureldo]-thIazoI-5-ylsulfanyl}-acetlc 
acid methyl ester 
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Prepared as described in general procedure (D) using 3-{5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1-(4-trif!uorometliyl-cycioliexyl)-urea (Example 204) and methyl thioglycolate. 

NMR (CDCI3): 5 7.62 (br, 1H). 7.34 (s. 1H). 3.66 (s. 3H). 3.37 (s, 2H). 3.28 (m. 2H). 1.05- 
5 2.26 (m. 19H) ppm; HPLC-MS: m/z 480 (M+1). 



Example 218 

{2-[3-Cyclohexyl-3-(4-trifluoromethyl-cyclohexyl)-ureldol-thiazol«*-ylsulfanyl}-acetlc 
acid 




10 Prepared as described in general procedure (F) from {2-[3-(yclohexyl-3-(4-trifluoromethyl- 
cyclohexyl)-ureido]-thiazol-5-ylsulfanylhacetlc acid methyl ester (Example 217). 

NMR (DMSO-de): 5 12.16 (br. 1H), 7.37 (s. 1H). 3.44 (s. 3H), 3.32 (m, 2H). 1.05-2.21 (m, 
19H) ppm; HPLC-MS: m/z 466 (M+1). 



Example 219 

15 3-{2-[3-Cyclohexyl-3-(4-trrfluoromethyl-cyclohexyl)-ureido]4hlazol-5-ylsulfanyl} 
propionic acid methyl ester 




Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1-(4-trifluoromethyl-cyclohexyl)-urea (Example 204) and 3-mercaptopropionic add methyl 

20 ester. 

HPLC-MS: m/z 494 (M+1). 



Example 220 

I2-(3,3-Dlcyclohexyl-ureido)-thia2oi-5-yll-acetic acid methyl ester 
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Prepared as described in general procedure (C) using dicydoliexylamine and 2-amlno- 
tliiazol-5-yl)-acetic add methyl ester. 

NMR (CDCI3): 5 7.25 (s, 1H), 7.13 (br, 1H), 3.71 (s, 5H), 3.42(m, 2H), 1.05-1.99 (m. 20H) 
5 ppm; HPLC-MS: m/z 380 (M+1 ). 

Example 221 

[2-(3,3-*Dicyciohexyl-ureido)-thiazol-5-yl]-acetic acid 



Prepared as described in the general procedure (F) from [2-(3,3-dicydohexy!-ureido)-thiazol- 
10 5-yO-acetic acid methyl ester (Example 220). 

NMR (DMSO-de): 5 12.16 (br, 1H), 7.29 (br, 1H), 7.10 (s, 1H), 3:65 (s, 2H). 3.44 (m, 2H), 
1.05-1.97 (m, 20H) ppm; HPLC-MS: m/z 366 {M+1). 

Example 222 

1,1-Dicyclohexyl-3-(4-formyl-thiazol-2-yl)-urea 



To a solution of 1,1-dicyclohexyl-3-(4-hydroxymethyl-thiazol-2"yl) urea (850 mg, 2.5 mmol) In 
4:1 DCM/DMSO (8 mL) was added pyridine-sulfur trioxide (1.59 g, 10.0 mmol) and triethyl- 
amlne (1.55 mL, 11.25 mmol) at 0 **C. The mixture was stirred for 6 h and quenched with wa- 
ter (50 mL) and the layers were separated. The aqueous layer was extracted with DCM (2 x 
20 50 mL). The combined organic layers was washed with water, saturated ammonium chloride 
solution, brine, dried over sodium sulfate and concentrated in vacuo to obtain 1 ,1- 
dicyclohexyl-3-(4-formyl-thlazol-2-yl) urea (800 mg, 2.38 mmol). 

NMR (CDCI3): 5 9.78 (s. 1H), 8.2 (br, 1H). 7.74 (s, 1H), 3.45 (m, 2H), 1.20-1.90 (m. 20H) 
ppm; HPLC-MS: m/z 336 (M+1). 
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Example 223 

[2-{3,3-Dlcyclohexylureldo)-thlazol-4-yllacetlc acid ethyl ester 




Prepared in 63% yield as described in general procedure (C) from dicyclohexylamine and 
5 ethyl-2-amino-4-thiazoleacetate. 

NMR (CDCI3): 5 8.00 (br, 1H), 6.65 (s, 1H). 3.63 (s. 3H), 3.46 (m. 2H). 1.15-1.90 (m, 23H) 
ppm; HPLOMS: miz 394 (M+1). 

Example 224 

3-(4-Cyano-thlazol-2-yl)-1 ,1 -dicyclohexylurea 



Prepared as described in general procedure (C) using dicyclohexyl amine and 4-cyano-2- 
thiazolyl amine. 

NMR (4:1 CDCI3-CD3OD): 5 8.16 (br, 1H). 7.55 (s. 1H), 3.44 (m, 2H), 1.15-1.90 (m, 20H) 
ppm; HPLC-MS: m/z 333 (M+1). 

15 Example 225 

1,1-Dlcyclohexyl-3-[4-(methanesuIfonyIhydroxyiminoHTiethyl)4hiazol-2-yllurea 



To a solution of 1 .1-dicyclohexyl-3-[4-(hydro)(yimino-methyl)-thiazol-2-yl]-urea (0.15 mmol) in 
DCM (4 mL) was added methansulfonyl chloride (0.15 mmol) and DIEA (0.15 mL). The mix- 

20 ture was stin-ed at rt for 2h and quenched with water (1 0 mL). The reaction mixture was ex- 
tracted with ethyl acetate (3 xlO mL). The combined organic extracts was washed with water 
(2 x 30 mL), dried over sodium sulfate, filtered and concentrate in vacuo. The crude prod- 
uct was purified by flash chromatography (silica, EtOAc/hexanes1:4 to EtOAc/hexanes 1:1) 
to give the desired product in 30% yield. 

25 NMR (4:1 CDCI3-CD3OD): 5 8.60 (s, 1H). 7.80 (s. 1H). 6.48 (d. 1H). 3.60 (br, 2H). 3.40 (s, 
3H), 1.15-1.90 (m, 20H) ppm; HPLC-MS: m/z 429 (M+1). 
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Example 226 

1 ,1 -Dicyclohexyl-3-[4'<1 -meihyl-l H-tetrazol-5-ylsulfanylmethyl)thiazoi-2-yqurea 



Prepared In 20% yield as described In general procedure (L) from 1,1-dlcyclohexyl-3-(4- 
5 bromomethyl-thiazol-2-yl) urea and 1-methyl-5-mercaptotetrazole. 

NMR (d6-acetone): 5 6.84 (s, 1H), 4.47 (s, 2H), 3.93 (s, 3H). 3.60 (br, 2H). 2.80 (br. 1H), 
1.15-1.90 (m, 20H) ppm; HPLC-MS: m/z 436 (M+1). 

Example 227 

2-[2-(3,3-Dicyclohexylureido)4hiazol-4-ylmethylsulfanyl)-1H>!midaole-4-carbo^^ acid 
10 ethyl ester 



Prepared In 20% yield as described In general procedure (L)from 1,1-dicyclohexyl-3-(4- 
bromomethyl-thiazol-2-yl) urea and 2-mercapto-1H-imldazole-4-cartDoxyKc acid ethyl ester. 
HPLOMS:m/z 492 (M+1). 



15 Example 228 

N-[2-(3,3-Dicyclohexylureido)-thlazol-4-ylmethyi]-methansulfonamlde 




To a solution of 1.1-dicyclohexyl-3-[4-(hydroxyimino-methylHhlazol-2-yll-urea (150 mg, 0.45 
mmol) was added borane-THF complex (5.0 mL 1 .OM) and the content was stirred for 2h at 
20 rt The mixture was quenched with NaHCOs solution and extracted with ethyl acetate (2 x 30 
mL). The organic extracts was washed (2 x 30 mL), dried over sodium sulfate, filtered and 
concentrated in vacuo to get the corresponding amine. To this amine In DCM (5.0 mL) was 
added methansulfonyl anhydride (0.1 mL) and DIEA (0.2 mL) at 0 ®C. The mixture was 
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e>^porated and the crude product was purified by flash chromatography (silica, CH2CHr 
EtOAc 1:4) to furnish N-[2-(3,3-dicyclohexylureido)-thia2ol-4-ylmethyll-methansulfonamide 
(20 mg) in 10% yield. 

NMR (CD3OD): 5 6.90 (d, 1H), 4.20 (s. 2H). 3.46 (br, 1H), 3.30 (m, 2H), Z80 (s. 2H). 
5 1.15-1.90 (m, 20H) ppm; HPLC-MS: m/z 415 (M+1). 

Example 229 

1 ,1 -Dicyclohexyl-3-[4-(pyrdIn-2-yisulfanylmethyl)-thiazol-2-yl]urea 



Prepared as described in general procedure (L) from 1,1-dicyclohexyl-3-(4-bromomethyl- 
10 thiazo!-2-yl) urea and 2-mercaptopyridine. 

NMR (d6-DMSO): 8 8.40 (d. 1H). 7.64 (m, 1H). 7.30 (d, 1H). 7.11 (m. 1H). 6.85 (s. 1H). 
4.34 (s. 2H). 3.46 (m, 2H). 1.15-1.90 (m. 20H) ppm; HPLC-MS: m/z 431 (M+1). 

Example 230 

1 ,1 -DlcyclohexyI-3-I4-(1 -methyl-1 H-imidazol-2-yIsulf anylmethyl)-thiazol-2-yllurea 



Prepared as described in general procedure (L) from 1,1-di(yclohexyl-3-(4-bromometh)^ 
thiazol-2-yl) urea and 2-mercapto-1 -methyl-1 H-lmidazole. 

NMR (4:1 CDCIrCDsOD): 8 7.21 (d. 1H). 7.04 (d. 1H), 6.94 (d. 1H). 6.85 (s. 1H). 3.44 (m. 
2H). 3.40 (s, 2H). 3.32 (s, 3H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: mlz 434 (M+1). 

20 Example 231 

{P-(3,3-Dlcyclohexyiureldo)-thlazoIe-5-carbonyll-amlno>acetlc acid methyl ester 



Prepared in 75 % yield as described In general procedure (K) using 2-(3,3- 
dicyclohexylureido)-thiazole-5-carboxylicacid and glycine methyl ester hydrochloride. 
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NMR (4:1 CDCI3-CD3OD): 5 8.06 (s, 1H). 7.65 (s. 1H), 4.24 (d. 2H). 3.80 (s. 3H). 3.46 (br, 
2H). 1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z 423 (M+1). 

Example 232 

H[2H3,3-Dlcyclohexylureldo)-thlazole-5<arbonyll-amino}cyclopropanec^ 
5 ethyl ester 



Prepared in 82 % yield as described in general procedure (K) using 2-(3,3- 
diGyclohexylureido)-thiazoie-4-carboxyIic acid and 1-amino(ycIopropane-1-carboxylic acid 
ethyl ester. 

10 NMR (dS-DMSO): 5 7.92 (s, 1H), 4.04 (q. 2H). 6.48 (d. 1H). 3.48 (m. 2H). 1.00-2.00 (m. 
27H) ppm; HPLC-MS: miz 463 (M+1). 

Example 233 

(S)-1-[2-(3,3-Dlcyclohexylureldo)-thia2ole-5-carbonyl]-piperidlne-3-carboxyli acid 



15 Prepared in 90% yield as described in general procedure (F) by hydrolysis of (S)-1-[2-(3.3- 
dicyclohexylureido)-thiazole-5-carbonyll-piperidine-3-carboxylic acid ethyl ester (Example 
234). 

NMR (d6-DMS0): 5 7.64 (s, 1H). 4.20 (d. 1H). 3.95(d. 1H). 3.40 (m. 2H), 3.10 (m, 1H), 
1.15-1.90 (m. 26H) ppm; HPLC-MS: mIz 463 (M+1). 

20 Example 234 

(S)-1-[2-(3,3-DicyclohexylureIdo)-thiazole-5-carbonyl]-piperidlne-3-carboxylic acid 
ethyl ester 
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Prepared in 98% yield (120 mg) as described in general procedure (K) using 2-(3,3- 
dicycloriexylurBidoHhlazoie-4-carbox^icacid and (S)-nlpecoHc add ethyl ester. 

NMR (4:1 CDCIrCDgOD): 5 7.64 (s. 1H). 4.10 (d. 1H), 4.06 (q, 2H). 3.95 (d. 1H). 3.45 (m, 
2H). 3.20 (t. 1H,), 1.35-1.90 (m. 20H), 1.15 (t, 3H) ppm; HPLC-MS: m/z 491 (M+1). 

5 Example 235 

{[2-(3^-Dlcyclohexylureido)-thlazole-5-carbonyl]-amino}-aceticacid 




Prepared in 90% yield as descril)ed in general procedure (F) by hydrolysis of {[2-(3,3- 
dl(yclohexylureido)-thiazole-5-carbonyl]-amino}aceticacid methyl ester (Example 231). 
1 0 HPLC-MS: miz 409 (M+1 ). 



Example 236 

3-{I2-(3,3-Dlcyclohexylurefdo)-thlazole-5-carbonyIl-amlno}-benzoic acid methyl ester 




PrepariBd in 21% yield as described in general procedure (K) using 2-(3,3- 
1 5 dlcyclohexylureido)-thiazole-4-carbo)^lic add and methyl-3-amino behzoate. 

NMR (d6-DMS0: 5 8.60 (t. 1H). 7.94 (m. 2H), 7.70 (d. 1H), 7.50 (t, 1H). 7.40 (t, 1H). 3.60 
(s. 3H). 3.46 (m, 2H), 1.15-1.90 (m, 20H) ppm; HPLC-MS: mIz 485 (M+1). 

Example 237 

3-(5-Bromothiazol-2-yl)-1,1-bls-4-methylcyclohexyl)urea 




20 ' 

Prepared in 52% yield as described in general procedure (C) using bis(4- 
methylcyclohexyl)amine and 2-amino-5-bromothlazole. 
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NMR (4:1 CDCI3-CD3OD): 5 7.95 (br. 1H). 7.24(s. 1H). 3.46 (m. 2H). 1.15-1.90 (m. 18H). 
0-95-1.10 (two d. 6H) ppm; HPLC-MS: m/z 415 (M+1). 

Example 238 

{2-[3,3-Bls(4-methylcyclohexyl)ureldeo]thlMole-5-ylsulftinyl}acetlc acid methyl ester 



or"" 



o 



5 



Prepared in 41% yield as described in general procedure (D)using 3-(5-bromothiazol-2-yl)- 
1,1-bis-4-methyicyciohexyl)urea (Brample 237) and methylthioglycolate. 

NMR (CDCI3): 5 8.16 (br. 1H). 7.35 (s. 1H). 3.70 (s. 3H). 3.5 (m. 2H). 1.15-1.90 (m, 18H). 
0.91-1.05 (two d. 6H) ppm; HPLC-MS: miz 440 (M+1). 

10 Example 239 

{2-[3,3-Bi5(4-methylcyclohexyl)ureldeo]thiazole-5-ylsulfanyl}acetlcacld 



Prepared in 85% yield as described in general procedure (F) from {2-[3.3-bis{4- 
methylq/dohexyl)ureideo]thiazole-5-ylsutfanyl}acetic acid methyl ester (Example 238). 
15 NMR (CDCI3): 8 8.20 (br, 1 H), 7.4 (s. 1 H). 3.72 (s, 3H). 3.4 (s, 2H), 3.30 (m, 2H), 1.15- 
1.90 (m, 18H), 0.90-1.05 (two d. 6H) ppm; HPLC-MS: m/z 426 (M+1). 

Example 240 

[2-(3,3-Dicyclohexylureido)thiazol-5-ylmethylsulfanyllacetic acid methyl ester 

3^0 




6 



20 Prepared as described in general procedure (K) from 1 ,1-dlcydohexyl-3-(4-bromomethyl- 
thiazol-2-yl) urea and methyl thioglycolate. 
HPLC-MS: m/z 426 (M+1 ). 
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Example 241 

3-{i2K3f3-Di<^y<^l<>hexylureido)4hlazole-5-carbonyl]-amino}-propionic acid ethyl ester 



Prepared In 21% yield as described in general procedure (K) using 2-(3,3- 
5 dicyc!ohexylureido)-thiazole-4-carboxylic acid and beta-alanine ethyl ester hydrochloride. 
HPLOMS: miz 451 (M+1). 

Example 242 

3-(5-Bromothlazol-2-yl)-1 -cyclohexyl-1 -(4-methylcyclohexyl)-urea 



10 Prepared as described in general procedure (C) using 4-methyIcyclohexyl-cyclohexylamine 
and 2-amino-5-bromothiazole. 

NMR (CDCI3): 5 8.0 (s, 1H). 7.25 (s, 1H), 6.48 (d, 1H), 3.48 (m. 2H), 1.15-1.90 (m. 19H), 
0.88-1.05 (two d, 3H) ppm; HPLC-MS: mIz 401 (M+1). 

Example 243 

15 3-{2-[[3,3-Bls(4-methylcyclohexy!)ureldeo]thiazole-5-ylsulfanyOpropionlc acid methyl 



Prepared in 20% yield as described in general procedure (D) using 3-(5-bromothia2ol-2-yl)- 
1,1-bis-4-methylcyclohexyl)urea (Example 237) and 3-mercapaptoproionlc acid methyl ester. 
20 NMR (CDCI3): 5 8.16 (br, 1H). 7.35 (s, 1H). 3.70 (s. 3H), 3.5 (m. 2H). 2.92 (t. 2H). 2.61 (t, 
2H), 1.15-1.90 (m, 18H), 0.91-105 (2d, 6H) ppm; HPLC-MS: mIz 454 (M+1). 





ester 




Example 244 

3-{2-[3,3-Bis(4-methylcyclohexyl)ureideo]thiazole-5-ylsulfanyl}propionic acid 
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OH 



Prepared In 85% yield as described In general procedure (F) by hydrolysis of 3-{2-[[3,3-bls(4- 
methylcyclohexyl)ureldeolthiazole-5-ylsulfanyl}proplonlc acid methyl ester. 

NMR (CDCI3): 5 7.27 (s. 1H). 3.75 (d, 2H). 3.0 (m, 2H). 2.26 (t. 2H). 1.15-1.90 (m. 18H), 
5 0.91-1 .05 ( two d. 6H) ppm; HPLC-MS: m/z 440 (M+1 ). 

Example 245 

4^2-p,3-Bis(4-methylcyclohexyl)ureideo]thiazole-5-ylsulfanyl}benzoic acid ethyl ester 



Prepared as described in general procedure (E) using 3-(5-bromothiazol-2-yl)-1,1-bis-4- 
1 0 methylcyclohexyl)urea (Example 237) and 4-mercapto-benzolc acid mettiyl ester. 

NMR (CDCI3): 5 8.10 (br, 1H), 7.89 (s. 1H), 7.87 (s, 1H). 7.53 (t. 1H). 7.21 (s. 1H), 7.19 
(s, 1H), 3.58 (s, 3H), 3.46 (m, 2H), 1.15-2.00 (m, 18H). 0.93-1.05 (two d, 6H) ppm; HPLC- 
MS: miz 502 (M+1). 

Example 246 

15 2-{-2-[3-Cyclohexy!-3-(4-methyl-cyclohexyO-urefdo]-thiazol-5-ylsulfanyl}-3-methyl-3H' 
imidazole-4-carboxyiic acid ethyl ester 



Prepared as described in general procedure (E) from 3-(6-bromothiazol-2-yl)-1-cyclohexyl-1- 
(4-methylcyclohexyl)-urea (Example 242) and 2-mercapto-3-methyl-3H-imidazole-4- 
20 carboxylic acid etiiyl ester. 

NMR (4:1 CDCI3-CD3OD): 5 7.69 (s, 1H). 7.57 (s, 1H), 4.31 (q, 2H). 4.0 (s, 3H). 3.38 (m. 
2H), 1.15-1.90 (m. 19H), 1.35 (t, 3H), 0.90-1.10 (two d, 3H) ppm; HPLC-MS: m/z 506 (M+1). 
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Example 247 

{2-[3-Cyclohexyl-3- (4-methylcyclohexyl)ureideo]thiazol-5-ylsulfanyl}acetic acid methyl 
ester 



5 Prepared as described in general procedure (E) using 3-(5-bromothiazol-2-yl)-1-cydohexyl- 
1- (4-methylcyclohexyl)-urea (Example 242) and meythyl thioglycolate. 

NMR (CDCI3): 5 7.43 (s, 1H), 7.48 (s, 1H). 3.77 (s. 3H), 3.79 (d, 1H), 3.50 (d. 1H), 3.46 
(m, 2H), 1.15-1.90 (nn, 19H) ppm; 0.90-1.05 (two d. 3H) ppm; HPLC-MS: m/z 426 (M+1). 

Example 248 

1 0 3-{[2-(3,3-DicyclohexylureldoHhiazGlle-5-carbonyl]-amino}-proplonlc acid 



Prepared in 90% yield as described In general procedure (F) from 3-{[2-(3,3"dicyclohexyl- 
ureido)-thiazole-5-carbonyl]-amino}-propionlc acid methyl ester (Example 241). 

NMR (d6-DMSO): S 7.80 (s, 1H), 7.67 (s, 1H), 3.56 (t, 2H). 3.46 (m. 2H). 2.76 (t, 2H). 
15 1.15-1.90 (m, 20H) ppm; HPLC-MS: miz 423 (M+1). 

Example 249 

4-{2-[3,3-Bis(4-methylcyclohexyI)ureideo]thiazole-5-ylsulfanyl}benzoic acid 



Prepared in 80% yield as described in general procedure (F) from 4-{2-[3,3-bis{4- 
20 methylcyclohexyl)ureideo]thiazole-5-ylsulfanyl}benzoic acid ethyl ester (Example 245). 

NMR (d6-acetone): 5 7.84 (d, 2H), 7.35 (s, 1H). 7.18 (d, 2H), 3.40 (m, 2H), 1.15-1.90 (m, 
18H), 0.95-1.05 (two d. 6H) ppm; HPLC-MS: m/z 488 (M+1). 
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Example 250 

{2H3-Cydohexyl-3K4HnethylcyclohexyOureldeo]thlazol-5^sulfanyl}aceflcacl^ 




Prepared in 88% yield as descriljed In general procedure (F) from {2-[3-cyclohexyl-3-(4- 
5 methylcyclohexyl)ureldeo]ihlazol-5-yIsuifanyl}acetic add methyl ester (Example 247). 

NMR (4:1 CDCI3-CD3OD): 8 7.39 (s, 1H). 7.06 (s, 1H). 3.38 (obscured by MeOH peak). 
1.15-1.90 (m, 19H), 0.95-1.05 (two d, 3H) ppm; HPLC-MS: m/z 412 (M+1). 



Example 251 

2-{-2-[3-CycIohexyW-(4-meth^-cyclohexyO-ureidol-thia2ol-5-ylsulfanyl}-3-methyl-3H- 
10 imidazole-4-carboxyllc acid 




Prepared in 80 % yield as described in general procedure (F) from 2-{-2-[3-cyclohexyl-3-(4- 
methyl-cydoiiexyl)-ureido]-tliiazol-5-ylsulfanyl}-3-methyl-3H-lmidazole-4-carboxylicacidetliyl 

ester (Example 246). 

15 NMR (4:1 CDCI3-CD3OD): 5 7.80 (s, 1H). 7.56 (s, 1H), 4.00 (s, 3H), 3.36 (m. 2H), 1.15- 
1.90 (m, 19H), 0.95-1.05 (two d. 3H) ppm; HPLC-MS: mfz 478 (M+1) 



Example 252 

1,1-Dlcyclohexyl-3-5-formyl-thiazoI-2-yl)-urea 




20 2-Amino-5-fomiyIthiazole (21 5 mg, 1 .67 mmol), carbonyldiimidazoie (275 mg, 1 .70 mmol) 
and a catalytic amount of DMAP were heated together in 5 mL THF at 40 "C for 2h. To this 
solution was added dicyciohexylamine (0.34 mL, 1.70 mmol) and the reaction mixture was 
stin-ed for an additional 6 h at room temperature. The reaction mixture was concentrated and 
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the cmde product was purified by flash chromatography (silica, CHaClarEtOAc, 4:1) to obtain 
1 ,1-dicyclohexyl-3-(5-formyl-thiazol-2-yl)-urea. 
HPLC-MS: m/z 336 (M+1). 

Example 253 

2-(3,3-Dicyclohexyi-ureido)-thIazole-5-^arboxyllc acid methoxy-methyiamide 



Prepared as described in genera! procedure (K) using 2-{3,3-dicyclohexyl-ureido)-thiazoIe-5- 
carboxylic acid and methoxy methylamine. 
HPLC-IVIS: m/z 395 (M+1). 

Example 254 

1 ,1 -Dlcyclohexyl-3-[5-(pyrrolldinG-1 -carbonyl)-thiazol-2-yl]"Urea 



Prepared as described in general procedure (K) using 2-(3,3-dicyclohexyl-ureido)-thiazole-5- 
carboxylic acid and pyrrolidine. 
HPLC-MS: miz 405 (M+1). 

Example 255 

(4^[2-(3,3-Dicyclohexyl-ureido)4hiazole-5-carbonyl]-amino}-phenyl)-acetic acid ethyl 
ester 






Prepared as described in general procedure (K) using 2-(3,3-dicyclohexyl-ureido)-thiazole-5- 
carboxylic acid and 4-aminophenylacetic acid ethylester. 
HPLC-MS: m/z 513 (M+1). 
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Example 256 

(4^2H3,3-Dicyclohexyl'<ireldo)4hiazole-5-carbonyO'«mlno)-phenyl)-acetlcacId 



Prepared in 80 % yield as described in general procedure (F) from (4-{[2-(3,3-dlcyclohexyl- 
5 ureidoHhiazole-5-carbonyll-amino}-phenyl)-acetic add ethyl ester (Example 255). 
HPLC-MS: m/z 483 (iVI+1). 

Example 257 

3-t2-(3.3-DlcycIohexylureido)-thia2ol-5-yl]-acrylIc acid ethyl ester 



10 A solution of 1.1-dicyclofiexyl-3-(5-formyi-thlazol-2-yl)-urea (Example 252) (90 mg. 0.27 

mmol) and (carbethoxymetliylene)triplienylphospliorane (102 mg, 0.30 mmol) in THF (5 mL) 
was stirred at 40 for 12li. The reaction mixture was concentrated and the residue was 
purified by flash chromatography (silica, CHaClz-EtOAc, 4:1) to obtain 3-[2-(3,3- 
dicyclohexylureido)-thiazol-5-yl]-acrylic add ethyl ester (75 mg) in 69 % yield. 

15 HPLC-MS: miz 406 (M+1). 

Example 258 

3-[2-(3,3-Dicyclohexylreldo)-thiazol-5-yll-proplonlc acid ethyl ester 



To a solution of 3-[2-(3,3-dicyclohexyIureido)-thiazoi-5-yll-acrylic add ethyi ester (Example 
20 257) (75 mg, 0.1 8 mmol) in methanol was added Pd/C (150 mg). The content was degassed 
and was placed under hydrogen atmosphere for 12h. The mixture was filtered through celite, 
and the filtrate was concentrated. The residue was further purified by flash chromatography 
(silica, CH2Cl2-EtOAc4:1 to give 3-[2-(3,3-dicydohexylureido)-thiazol-5-yl]-propionicacid 
ethyl ester (35 mg) in 47 % yield. 
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Example 259 

3-[2-<3,3-Dicyciohexylureldo)l-thiazol-5-yl]-propionic acid 




5 Prepared as described in general procedure (F) from 3-[2-(3,3-di(yclohexylureido)-thla2ol-5- 
yl]-propionic acid ethyl ester (Example 258). 
HPLC-MS: fn/z 380 (M+1). 

Example 260 

10 1 ,1 -Dicyclohexyl-3-(5-methyllsoxazol-3-yl)urea 




Prepared as described in general procedure (A) using dicyclohexylamine and 3-amino-5- 
metfiylisoxazole 
15 HPLC-MS:m/z=306(M+1). 

Example 261 

{2-[3-(1-Acetyl-piperidin-4-yl)-3-cycloheptyl-ureido]-thiazol-5-ylsuifanyl}-acetic acid 




20 



Prepared as described in general procedure (G) using 1-(4-cycloheptylamino-piperidin-1-yl)- 
etlianone and 5-aminotliiazol-2-mercaptoacetic acid ethyl ester. 
HPLC-MS:m/z = 455 (M+1) 
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Example 262 

{243K1-Acetyl-plperidln-4-yO-3K4Hmethyl-cyclohexyl)-ureldo]-thlazol-5-ylsulfanyO^ 
acetic acid 



Prepared as described in general procedure (G) using 1-[4-(4-methyl-cyclohexylamino)- 
piperidin-1-yl]-ethanone and 5-aminothla2ol-2-mercaptoacetlc add ethyl ester. 
HPLC-MS: m/z = 455 (M+1) 

Example 263 

1 0 {2-[3-(1 -Acetyl-piperldln-4-yl)-3-cyclopentyl-ureldol4hlazol-5-ylsulfanyl}-acetlc acid 



Prepared as described in general procedure (G) using 1-(4-cyclohpentylamlno-piperidin-1 
yl)-ethanone and 5-aminothiazol-2-mercaptoacetic acid ethyl ester. 
1 5 HPLC-MS: m/z = 427 (M+1 ) 

Example 264 

1K1-Acetyl"plperidin-4-yl)-1-(4-methyl-cyclohexyl)-3-thlazol-2-yl-urea 



20 Prepared as described in general procedure (G) using 1-[4-(4-methyl-cyclohexylamino)- 
plperidin-1-yl]-ethanone and 2-aminothiazole. 
HPLC-MS: miz = 365 (M+1 ) 
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Example 265 

H1-Acetyl-piperidin^yl)-*K5-chloro-thiazol-2-yl)-1-<4Hmethyls:yclohexyl)Hirea 



5 Prepared as described in general procedure (G) using 1-[4-(4-methyl-cyclohexylamino)- 
piperidin-1-yl]-ethanone and 2-amino-5-chlorotliia2ole. 
HPLC-MS: /n/z= 399 (M+1) 

Example 266 

1,1-Dicyclohexyl-3-(5-methyl-4,5,6,7-tetrahydro-thlazoIoI5,4-c]pyrldln-2-yl)-urea 



6 



10 

Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino-5- 

methy!L-4,5,6,7-tetrahydrothiazolo(5.4-c)pyridine 

HPLC-MS: ni/z= 378 (M+1) 



Example 267 

15 1 ,1 -Dlcyclohexyl-3-(6,7-dlhydro-4H-pyrano[4,3-dlthiazol-2-yI)-urea 

0 

Step1 . Preparation of precursor 6,7-dihydro-4H-pyrano[4,3"d]thiazol-2-ylamine. To 4- 
ketotetrahydropyran (4.1g) in ether (15mL) at ice bath temperature was added bromine 
20 (6.5g), dropwise over 30min. After 20min was added ethyl acetate and sodium carbonate. 
The aqueous phases was separated and extracted with ethyl acetate. The combined organic 
phases were dried over magnesium sulfate and concentrated in vacuo, redissolved In etha- 
nol, and thiourea (2.8g) was added. The mixture was warmed to reflux for 1h, cooled and the 
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desired product was isolated by filtration and washed with ether, dried in vacuo, and used 
directly in Step 2. 

Step 2. Urea coupling as described in general procedure (C) gave the title compound. 
HPLC-MS: mlz= 365 (M+1) 

5 Example 268 

3^5^hloro-thiazol-2-yl)-1-cyclohexyl-1-(1-niethanesulfonyl-piperidln-3-yl)-urea 



Prepared from 3-amino-1-Boc-piperidine. tyclohexanone and 2-amino-5-chlorothiazoie as 
1 0 described in general procedure (G). 
HPLC-I^S: m/z = 422 (M+1) 

Example 269 

(2-{3-Cyclohexyl-3-[1-(2,2-dImethyl-propionyl)-pyrrolidin-3-yll-ureldo}-thlazol-5- 
ylsulfanyl)-acetic acid 



Prepared from 3-amino-1-Boc-pynrolidine, cydohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
20 HPLC-MS: m/z =469 (M+1 ) 




15 




Example 270 

{2-[3-Cyclohexyl-3-(1-cyclopentanecarbonyl-pyrrolldln-3-yl)-ureldol-thiazoI-5. 
ylsulfanyl}-acetic acid 
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N 



Prepared from 3-amino-1-Boc-pyrrolidine. cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G), 
5 HPLC-MS: miz =481 (M+1 ) 

Example 271 

{2-{3-Cyclohexyl-341-{thiophene-2-<:arbonyl)-pyrrolldin-3-yI]-ureidoH^ 
ylsulfanyl)-acetic acid 



Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
HPLC-MS: n7/z=495 (M+l) 

Example 272 

1 5 {2-[3-(1 -Ben2oyl-pyrrolidm-3-yl)-3-Gyclohexyl-ureldol4hiazol-5-ylsulfanyl}-^^ acid 



Prepared from 3-amino-1-Boc-pyn:^ondine, cyclohexanone and 5-aminothlazol-2- 
mercaptoacetic acid ethyl ester as described In general procedure (G). 
20 HPLC-MS: mIz =489 (M+1 ). 



0^° 
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Example 273 

(2H3-Cyclohexyl-3-[1Kpyridine-3-carbonyO-'Pyrroiidin-3-yq-ura 
yl$ulfenyl)-acetic acid 



0^° 

.N-i o 




Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
HPLC-MS: mlz =490 (M+1 ) 

Example 274 

1 0 2-[5-(3,3-Dlcyclohexyl-ureido)-[1 ,3,4]thladiazol-2-ylsulfanyl]-2-methyl-propionic acid 



Prepared as described in general procedure (A) using dicyclohexylamlne and tert-butyl 2-[(5- 
amino-1,3,4-thiadlazol-2-yl)thio]-2-methylpropanoate. 
1 5 HPLC-MS: m/z = 427 (M+1 ) 

Example 275 

N'-{4-[3-(5-Chloro-thlazol-2-yl)-*1-cyclohexyl-ureido]-cyclohexyl}-acetamide 





20 



Prepared from N-Boc-aminocyclohexanone, cyclohexylamine and 5-chloro-2-aminothia2ole 
using general procedure (G). 
HPLC-MS: m/z = 399 (M+1) 
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Example 276 

NK4-[3K5<:hloro4hlazol-2-yl)-lH:yclohexyl-ureidol-cyclohexyI}-methanes 



Prepared from N-Boc-aminocyclohexanone, cyclohexylamine and 5-chlorO"2-amlnothiazoIe 
using general procedure (G). 
HPLC-MS: m/z =435 (M+1 ) 

Example 277 

1-(1-Acetyl-piperidIn-3-yl)-3-(5-chloro-thiazoi-2-yl)-1-cyclohexyN 



Prepared from 3-amino-1-Boc-piperidine. cyclohexanone and 5-chloro-2-aminothiazole using 

general procedure (G) as described in general procedure (G). 

HPLC-MS:/n/z=384(M+) 

Example 278 

1 -{1 -Acetyl-piperidin-3-yl)-1 -cyclohexyl-3-(5-methyl-thiazol-2-yl)-urea 



Prepared from 3-amlno-1-Boc-piperidine, cyclohexanone and 5-methyl-2-aminothia2ole us- 
ing general procedure (G) as described in general procedure (G). 
HPLC-MS: m/z =366 (M+1) 

Example 279 

1-(1-Acetyl-plperidln-3-yl)-1-cyclohexyl-3-thlazol-2-yl-urea 
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Prepared from 3-amino-1-Boc-piperidine» cyclohexanone and 2-aminothiazole using general 
procedure (G) as described in general procedure 
5 HPLC-MS: m/z =351 (M+1) 

Example 280 

{2-[3-(1-Acetyl-piperidin*4-yl)-3-cyclohexyl-ureido]-5-methyl-thiazol-4-yl^^^ acid 
ethyl ester 



Prepared from 3-amino-1-Boc-piperidlne, cyclohexanone and 5-methyl-(2-amino-4- 
thiazolyl)acetic acid ethyl ester using general procedure (G). 
HPLOMS: m/z =451 (M+1) 

Example 281 

1 5 {2-[3-(1 -Acetyl-piperldin-4-yl)-3-cyclohexyl-ureido]-5-chloro-thlazol-4^yl}-acetic acid 



Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 5-chloro-(2-amino-4- 
20 thiazoIyl)acetic acid ethyl ester using general procedure (G). 
HPLC-MS: m/z =471 (M+1) 

Example 282 

N-[4-(1-Cyciohexyl-3-thiazol-2-yl-ureido)-cyctohexyl]-acetamide 




ethyl ester 
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Prepared from N-Boc-amincx:ycIohexanone, cyclohexylamine and 2-aminothiazole using 
general procedure (G). 
HPLC-MS:m/z=365 (M+1) 

5 Example 283 

N-I4-(1-Cyclohexyl-34hiazol-2-yl-ureido)K:yclohexyll-methanesulfonamlde 

q 

\\.CH3 

Prepared from N-Boc-aminocyclohexanone. cyclohexylamine and 2-aminothia2ole using 
1 0 general procedure (G). 

HPLC-MS: /r7/z=401 (M+1) 

Example 284 

1 -{1 -Acetyl-piperidin-4-yl)-1 -cyclohexyl-3-[4-methyl-5-{4-methyl-piperazine-1 -sulf ony!)- 
thiazol-2-yl]-urea 




Prepared as described for Example 173 using 4Hnethyl-5-(4-methyl-piperazine-1-sulfonyl)- 
thiazol-2-ylamine and 1-(4-cydohexylamino-piperidin-1-yl)-ethanone. 
HPLC-MS: mfz =527 (M+1 ) 

20 Example 285 

1 -Cyclobutyi-1 -*cyclohexyl-3-thiazol-2-yl-urea 

Prepared as described In general procedures (A) and (B) using cyclohexyl-cyclobutyl-amlne 
25 and 2-aminothiazole 

HPLC-MS: m/z = 281 (M+1). 
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Example 286 

1-Cycloheptyi-1-cyclohexyi-3-thiazol-2-yl*-urea 




5 

Prepared as described in general procedures (A) and (B) using cyclohexyl-cycloheptyl-amine 
and 2-aminothiazole 
HPLC-MS: m/z = 322 (M+1 ). ^ 

Example 287 

10 {2-[3-Cyclohexyi-3-(trans-4-methyl-cyclohexyl)-ureido]-thiazol-5-ylsul^^^ acid 

{2-[3-Cyclohexyl-3-(<rans-4-methyl-<ydohexyl)-ureidoHh acid ethyl 

ester was prepared as described in general procedures (A) and (B) using cyclohexyl-(frans- 
15 4-metliy!-cyclohexyl)-amine and 5-aminotliiazol-2-mercaptoacetic acid etiiyl ester. Hydrolysis 
using general procedure (F) gave the title compound. 
HPLC-MS: m/z =41 2 {M+1). 

Example 288 

1 -Cyclopentyl'-3-(5-methyl-thiazol-2-yl)-1 -(1 -propionyl-piperldln-4-yI)-urea 




Prepared as described In general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-methylthiazole. 
HPLC-MS: m/z = 365 (M+1) 



25 



Example 289 

1-(1-Butyryl-plperidln-4-yl)-1-cyclopentyl-3-(5-methyl-thlazoI-2-yl)-urea 
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Prepared as described in general procedure (G) using 3-anDino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-methylthia2ole. 
5 HPLC-MS: m/z = 401 (M+Na) 

Example 290 

1 -{1 -Cyclopentanecarbonyl-piperidin-4-yl)-1 -cydopentyl-3-(5-methyl-thia2ol-2-yl)-urea 



10 Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-am!no-5-methylthiazole. 
HPLC-MS: m/z = 427 (M+Na) 

Example 291 

{2-[3-€yclopentyl-3-(<rans-4-methyl-cydohexyl)-ureido]-thiazol-5-ylsulfanyl}-^^ 
15 acid 



{2-[3-Cydohexyl-3-(&ians-4-methyl-<yclopentyl)-ureido]-th acid ethyl 

ester was prepared as described in general procedures (A) and (B) using cyclopentyl-(frans^ 
20 4-methyl-'Cydohexyl)-amine and 5-aminothiazol-2-mercaptoacetic acid ethyl ester. Hydrolysis 
using general procedure (F) gave the title compound. 
HPLC-MS: m/z = 398 (M+1 ). 

Example 292 

{2-[3-(1-Acetyl-piperldln-4-yl)-3-cyclohexyl-ureido]-5-methyl-thiazol-4-yl}-^ acid 
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Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 5-methyl-{2-amino-4- 
thia2olyl)acetic acid ethyl ester using general procedure (G). 
HPLC-MS: m/z = 424 (M+1) 



5 Example 293 

{243-(1-Acetyl-piperidin-4-yl)-3-cyclohexyI-ureidol-5-lmidazol-1-yI-thi^ 
acid 




10 Prepared from 3-amino-1-Boc-piperidine, cyclohexanone and 5-methyK2-amino-4- 
thiazolyl)acetic add ethyl ester using general procedure (G). 
HPLC-MS: m/2 = 475 (M+1) 

Example 294 

{2-[3-(1-AcetyNpiperidin-4-yl)-3K:yclohexyl-ureldo]-5-chloro-thiazol-4-yl}-ac acid 



15 




Prepared from 3-amino-l-Boc-piperidine, cyclohexanone and 5"Chloro-(2-amino-4- 
thiazolyl)acetic add ethyl ester using general procedure (G). 
HPLC-MS: m/z =443 (M+1). 



20 Example 295 

1,1-Dicyclohexyl-3-[5-(2-dimethylamino-«thylsulfanyi)-4-methyl4liiazol-2*yl] 




Prepared as described in general procedure (H) using 1,1-dicydohexyl-3-(4-methyl-5- 
25 thiocyanato-thiazol-2-yl)-urea and dlmethylaminoethylchloride. 
HPLC-MS: m/z =425 (M+1) 
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Example 296 

1,1-DicycIohexyl-3-[5-(4-methy|.pipera2ine-1-sulfonylHhia2^^ 




Prepared as described for Example 173 using 5-(4-methyl-piperazine-1-sulfonylHhia2ol-2- 
ylamine and dicyclohexylamine. 
HPLC-MS: miz =527 (M+1 ) 

Example 297 

10 3-(5-Chloro-thlazol-2-yl)-lK;yclopentyl-1H1-proplonyl-plperldin-4^^^^ 




Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-chlorothiazole 
15 HPLOMS: m/z=385 (M+1) 



Example 298 

1-(1-Acetyl-pIperidln-4-yl)-1-cyclohexyl-3-[5-(4-methyl-piperM^^ 
yl]-urea 




Prepared as described for Example 173 using 5-(4-metliyl-piperazine-1-sulfonyl)-thlazol-2- 
ylamine and 1-(4-cyclohexylamino-piperidin-1-yl)-ethanone. 
HPLC-MS: m/z =513 (M+1) 



wo 2005/066145 



PCT/DK2005/000002 



Example 299 

1-(1-Acetyl-piperidin-4-yl)-5K5<hloro4hlazol-2-yl)-1-(fraiis-^ 



5 Prepared as described in general procedure (G) using 1-[4-(frans-4-methyl- 
(yclohexylamino)-piperidin-l-yll-ethanone and 5-chIoro-2-aminothiazole. 
HPLOMS: miz =399 (IVI+1) 

Example 300 

{2-[3-(1-Acety!-plperidin-4-yl)-3-<fran5-4-methyl-cyclohexyl)-ure!do] 
1 0 ylsulfanyl}-acetlc acid 



Prepared as described in general procedure (G) 1-[4-(*ra/7S-4-methyl-cyclohexylamino)- 
piperidin-1-yl]-ethanone and (2-amino-thiazol-5-ylsulfanyl)-acetic acid ethyl ester 
1 5 HPLC-MS: m/z =455 (M+1 ) 

Example 301 

2-(3,3-Dicyclohexyl-ureldo)-5-methylsulfanyl-thlazole-4-carboxylic acid 



20 2-(3.3-Dicyclohexyl-ureido)-5-methylsulfany[-tliiazole-4-carlx)xylic acid ethyl ester was pre- 
pared as described in general procedure (H) using 2-(3,3-dicyclohexyl-ureido)-5-thiocyanato- 
thiazole-4-carboxylic acid ethyl ester and methyl iodide. Hydrolysis using general procedure 
(F) gave the title compound. 
HPLC-MS: m/z =399 (M+1) 
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Example 302 

1,1-Dlcyclohexyl-3-[4.methyl-5K2-piperldln-1-y|.ethylsufe 




5 Prepared as described in general procedure (H) using 1,1-di<ycloliexyl-3-(4-methyl-5- 
thiocyanato-thiazol-2-yl)-urea and N-(2-ciiloroe%l)piperidine. 
HPLC-IWIS: m/z=580 (M+1) 

Example 303 

1 ,1 -Dicyclohexyl-3-[4-methyl-5-(2-pyrrolid!n-1 -yl-ethylsulf anyl)-thla2ol-2-yll-urea 




Prepared as described in general procedure (H) using 1,1-dicyclohexy!-3-(4-methyl-5- 
tliiocyanato-thiazol-2-yl)-urea and N-(2-chloroethyl)pynrolidine. 
HPLC-MS: m/z =566 (M+1) 

15 Example 304 

1 -(1 '.Bufyryl-piperidin-4-yl)-3-(5-chloro4hiazol-2-yi)-1 -cyclopentyl-urea 




Prepared as described in general procedure (G) using 3-amino-l-Boc-piperidine, cyclopent- 
20 none and 2-amino-5-chlorothiazole 
HPLC-MS: /n/z=421 (M+Na) 



Example 305 

3-(5-Chloro4hlazol-2-yl)-1-(1-cyclopentanecarbonyl-piperldin-4-yl)-lK:yclopenty^ 
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Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-chlorothiazole 
5 HPLC-IVIS: miz =425 (M+1 ) 



Example 306 

S-CS-Chloro^hlazol-a-yO-l-^yclopentyl-l-^l-ethanesulfonyl-plperidin 




Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z =421 (M+1) 

15 Example 307 

3-(5-ChIoro-thlazol-2-yl)-1 -cyclopentyM -[1 -(propane-1 -sulf onyl)-plperidin-4-yll-urea 




Prepared as described In general procedure (G) using 3-amlno-1-Boc-piperidine, cyclopent- 
20 none and 2-amlno-5-chlorothiazole 
HPLC-MS: m/z =435 (M+1) 

Example 308 

1 Kl -Acetyl-p{peridln-4-yl)-1 -cyclohexyi-3-(4-methyl-5-methy!suifanyl-thiazol-2-yl)-urea 
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p 



Q 




Prepared as described in general procedure (H) and (I) 
HPLC-MS: m/z=412 (M+1) 

5 Example 309 

1,1-Dicyclohexyl-3-[4-methyl-5-(2-morpholin-4-yl-ethylsulfanyl)-thiazol-^^ 

Prepared as described in general procedure (H) using 1.1-dicyclohexyl-3-(4-methyl-5- 
10 thlocyanato4hiazol-2-yl)-urea and N"(2-chloroethyl)morpholine. 
HPLOMS: m/z=582 (M+1) 

Example 310 

3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyi-1 -(1 »pentanoyl-piperidIn-4-yl)-urea 



6" 



15 

Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cycloliex- 
none and 2-amino-5-chlorothlazole 
HPLC-MS: m/z =427 (M+1) 

Example 311 

20 3-(5-Chloro-thlazol-2-yl)-1 -cyclohexyl-1 -[1 -(3-methyl-butyryl)-piperidin-4-yl]Hjrea 



6" 
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Prepared as described in general procedure (G) using 3-amino-1-Boc-plperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z=427 (M+1) 

Example 312 

5 3-(5-Chloro.thiazoI-2-yl)-1-cyclohexyM-I1-(2-methoxy-^cety^^ 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cydohex- 
none and 2-amino-5"dilorothiazole 
10 HPLOMS: m/z =415 (M+1) 

Example 313 

3-(5-Chloro-thlazol-2-yl)-1-cyclohexyl-1-[1-(3,3-dimethyl-bu^ 



15 Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-'Chlorotfiiazole 
HPLC-MS: miz =463 (M+Na) 

Example 314 

3.{5-Chloro-thlazoI-2-yl)-1-cyclohexyl-1-[1H3-piperldln-1-yl-propiDnyl)-^ 
20 urea 




CH, 





25 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine. cydohex- 
none and 2-amino-5-ch(orothiazole 
HPLC-I\/IS: mIz =483 (M+1) 
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Example 315 

3K5-Chloro-thlazol-2-yO-lH;yclohexyl-1-[1-{2-iiyridln-3-yl<icetyl)-piperidin^^^ 




Prepared as described In general procedure (G) using 3-amino-1-Boo-plperidine, cydohex- 
none and 2-amino-5-chlorothiazole 
HPLC-IWS: m/'z =462 (M+1) 



Example 316 

10 3-(5-Chloro-thlazol-2-yl)-1-cyclohexyl-1-l1-{3-cyclopentyl-propionyl)-plperldln-4-yll' 



urea 




Prepared as described in general procedure (G) using 3-amino-1-Boc*piperidine, cyclohex- 
15 none and 2-arnino-5-chlorothiazole 
HPLOMS: mlz =490 (IVI+Na) 

Example 317 

3-(5^hloro-thiazol-2-yl)-1 -cyclohexyl-1 -[1 -{4-dlmethylamino-butyryl)-plperldin-4-yll- 
urea 




Prepared as described in general procedure (G) using 3-amino-1-Boo-piperidlne, <yclohex- 
none and 2-amino-5-chlorotliiazole 
HPLC-MS: mlz =456 (M+1) 
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3.(5.Chloro4hlazoI-2-yO-1-cyclohexyl-14H3^>tiifluoro-propionyl)-pl^ 
urea 



Prepared as described in general procedure (G) using 3-amlno-1-Boc-piperidine, <yclohex- 
none and 2-amino-5-clilorothiazole 
HPLC-MS: miz =453 (M+1 ) 

10 Example 319 

M4-P-(5-Chloro-thlazol-2-yl)-1-cyclohexyl-ureldo]-plperidln-1-yl}-4-oxo-butane-1- 
sulfonic acid amide 



15 Prepared as described in general procedure (G) using 3-amino-1-Boo-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-IVIS: m/z =492 (M+1) 

Example 320 

3^5-Chloro-thlazol-2-yl)-1-cyclohexyl-1-I1-(3-methoxy-proplonyl)-plperldln-4-yll-urea 



Prepared as described in general procedure (G) using S-amino-l-Boo-piperidine, cydohex- 
none and 2-amlno-5-chlorottiiazole 
HPLC-MS: m/z =429 (M+1) 





20 




25 



Example 321 

1-Cyclohexyl-3-(5-methyl-tliiazol-2-yl)-1-(1-proplonyl-plperldln-4-yO-urea 
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Prepared as desaibed in general procedure (G) using 3-amino-1-Boc-piperidine. cyclohex- 
5 none and 2-amino-5-methirtthiazole 
HPLOMS: m/z=379 (M+1) 

Example 322 

1-{1-Butyryl-plperidln-4-yl)-1-cyclohexyl-3-(5-nfiethyl4hia2ol-2-yl) 




10 

Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cydohex- 
none and 2-amino-5-methylthiazole 
HPLOMS: /n/z=393 (M+1) 

Example 323 

15 1-(1-Acetyl-plperidin-4-yl)-1-(frans-4-methyl-cyclohexyl)-3-(5-me 




Prepared as described in general procedure (G) using 1"[4-(frans-4-methyl- 
20 cyclohexylamino)"piperidin-1 -yl]-ethanone and 2-amino-5-metliylthiazole 
HPLC-MS: m/2 =379 (M+1) 

Example 324 

1Hf/anS'4-Methyl-cyclohexyl)-3-(5-methyl-thlazol-2-yl)-1-(1-p 
urea 

25 
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Prepared as described in general procedure (G) using 4-(4-Methyi-cyclohexylamino)- 
piperidine-1-carboxyiic acid tert-butyl ester and 2-amino-5-methylthiazole 
HPLC-MS: m/z=393 (M+1) 



Example 325 

H1-Butyryl-pfperidln-4-yl)-1-(trans-4-methyl<yc^ 



Prepared as described in general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
piperidine-1-carboxyIic acid tert-butyl ester and 2-amino-5-methylthlazole 
HPLOMS: m/z=407 (M+1) 

Example 326 

{2H3-Cyclopentyl-3-{c/s-4-methyl-cyclohexyl)-ureidol-thiazoI-5-ylsulfa acid 



Prepared as described in general procedure (G). 
HPLC-MS: m/z =398 (M+1) 

Example 327 

1.[1-<3-Methoxy-proplonyl)-piperid!n-4-yll-H<tans-4-methylK:yclohe^^ 
thlazol-2-yl)-urea 
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Prepared as described in general procedure (G) using 4-(4-Metiiyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-methylthiazole 
5 HPLC-MS: m/z =423 (M+1) 

Example 328 

1.(4-Methyl-cyclohexyl)-3H«rans^-methyWhla20l-2-yO-HH2A2-trlfluoro.ace^^ 
piperidin-4-yl]-urea 




Prepared as described in general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-methylthiazole 
HPLC-MS: m/z =433 (M+1) 

15 Example 329 

3-(5-Chloro-thfazol-2-yl)-1 -cyclohexyl-1 -lndan-2-yl-«rea 




Prepared from indane, cycbhexanone and 2-amino-5-nfiethylthiazole as described in general 
20 procedures (A) and (B) 

HPLC-MS: m/z =376 (M+1) 



Example 330 

2-(3,3-Dlcyclohexylureldo)-4-methylthlazole-5-sulfonicacidplperidm-4-ylamide 
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4-[2-(3,3-Dicyclohexyl-ureido)-4-methyl-thiazoIe-5-sulfonylamino]-pip acid 
ethyl ester was prepared as described in Example 173 using ethyl 4-amino-1-piperidine car- 
5 boxylate, dicyclohexylamine and 2-acetylamino-thia2ole-5-sulfonyl chloride. Reaction with 
33% HBr in acetic acid followed by chromatography afforded the title compound. 
HPLC-MS: m/z =484 (M+1) 

Example 331 

3-(5-Chloro-thla2ol-2.yl)-lK:yclohexyl-141-(2,2,2-trlfluoro-acetyl)-^ 



Prepared as described in general procedure (G) using 3-amlno-l-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z =437 (M+1) 

15 Example 332 

{S)-(2-{3-Cyclohexyl-3-[1-(thiophene-2-carbonyl)-pynrondin-3-yl]-ureld^^ 
yisulfanyl)-acetic acid 



20 Prepared from (3S>-3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
HPLC-MS: m/z =481 (M+1). 



10 





Example 333 

1-(1-Benzenesulfonyl-piperidin-4-yl)-3-(5-chloro4hiazol-2-yl)-1<yclohe^^ 
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6" 

Prepared as described in general procedure (G) using 3-amlno-1-Boc-piperidine. cycloliex- 
none and 2-amino-5-chlorothiazole 
5 HPLC-MS: m/z = 483 (M+1) 

Example 334 

3- (5-ChIoro-thiazoI-2-yl)-1-cyclohexyl-1-(1-ntethanesulfonyl-piperidm-4-yl)-urea 

6" 

10 

Prepared as described in general procedure (G) using 3-amino-1-Boo-plperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z= 421 (M+1). 

Example 335 

15 3.(5.Chloro-thlazol-2-yl)-1-cyclohexyl-1-I1-(1-methyl-1H-lmidazoie-4-sulfonyl)-plperldln. 

4- yl]-urea 




Prepared as described in general procedure (G) using S-amino-i-Boc-piperidine, qrdohex- 
20 none and 2-amino-5-chlorDtiiiazole 
HPLC-MS: m/z= 487 (M+1). 

Example 336 

3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -(1 -ethanesulfonyi-plperidln-4-yl)-urea 



wo 2005/066145 



PCT/DK2005/000002 



213 




Prepared as described in general procedure (G) using 3-amino-1-Boc^piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
5 HPLC-MS: miz = 435 (M+1 ). 



Example 337 

trans-3-(5-Chloro4hiazol-2-yl)-1-cyclohexyl-1-[1-(2-phenyl-ethenesulfo^^^^ 
yl]Hirea 

6" 

10 

Prepared as described In general procedure (G) using 3-amino-1-Boo-plperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z = 509 (M+1). 

Example 338 

1 5 3-(5-Chloro-thlazol-2-yl)-1 -cyclohexyl-1 -[1 -(4-melhoxy-benzenesulfonyl)H3lperidin-4-yl]- 
urea 

6 

Prepared as described in general procedure (G) using 3-amino-1-Boc-plperidine. cyclohex- 
20 none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z = 513 (M+1). 

Example 339 

1-(1-Acetyl-plperidin-4-yl)-1-cyclohexyl-3-(5-methylsulfanyl-thiazol-2-yl)-urea 



wo 2005/066145 



214 



PCT/DK2005/000002 




Prepared as described in general procedure (H) and (I) using 4-[1-cyclohexyl-3-(5- 
methylsulfanyl-thla2ol-2-yl)-ureidol-piperidine-1-carboxyiic acid tert-butyl ester and methyl 
iodide. 

HPLC-MS: mfz = 397 (M+1). 
Example 340 

1 -Cyclohexyl-3-{5-methyl-thlazol-2-yl)-1 -[1 -(2,2,2-trmuoro-acetyI)-pyrrolidln-3-yl]-urea 




Prepared 3-amino-1-Boc-pyrrolidine and cyclohexanone as described in general procedure 
(G). 

HPLC-MS: m/z = 405 (M+1). 
Example 341 

1 -(1 -Acetyl-pyrrolidln-3-yl)-1 -cyclohexyI-3-(5-methyl-thlazol-2-yl)-urea 




Prepared 3-amlno-1-Boc-pyrrolidine, cyclohexanone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
HPLC-MS: m/z = 351 (M+1 ). 



Example 342 

[2-(3-Cyclohexyl-3-lndan-2-yl-ure!do)-thiazol-5-ylsulfanyl]-acetic acid 
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Prepared from indane, (ydohexanone and 5-aminothlazol-2-mercaptoacetic add ethyl ester 
as described in general procedures (A) and (B) 
5 HPLC-MS: m/z = 432 (M+1 ). 



Example 343 

3-(5^hloro-thlazol-2-yO-1-{<rans-4-methyl-cyclohexyl)-1-(1-proplonyl-plperldIn-4-yl) 
urea 




Prepared as described in general procedure (G) using 4-(4-nfiethyl-cydohexylamino>- 
piperidine-1-carboxylic add tert-butyl ester and 2-amino-5-chlorothia2ole 
HPLC-MS: /i7/z= 413 (M+1). 

15 Example 344 

1 -(1 -Butyryl-pIperidrn-4-yl)-3-(5-chloro-thiazol-2-yl)-1 -(frans-4miethyl-cyclohexyl)-urea 




Prepared as described in general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
20 piperidine-1 -carboxyllc add tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS: m/z = 427 (M+1). 



Example 345 

1-Cyclohexyl-3-(5-methylsulfanyl-thla2ol-2-yl)-1-[1-(thlophene-2-carbonyl)-plperidin-4- 
yl]-urea 
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4-[1 -Cydohexyl-a-CS-me^lsulfanyl-thlazol-Z-yl^ureidol-piperidine-l-ra acid tert-butyl 
ester was prepared as described in general procedure (H) and (I) using 4-[1-cycloliexyl-3-(5- 
5 tliiocyanato-thiazo!-2-yl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester, dithioerythritol 
and methyl iodide. Removal of the Boc group and N-acyiation using thiophene-2 carboxylic 
acid as described in general procedure (G), steps 3 and 4 gave the title compound. 
HPLC-MS: miz = 466 (M+1). 

Example 346 

10 1 -(1 -Butyryl-piperidin-4-yl)-1 -cyclohexyl-3-(5-methylsulfanyl-thiazol-2-yl)-urea 



Prepared as described In general procedure (H) and (I) using 1-(1-butyryl-piperidln-4-yl)-1-(4- 
methyI-cyclohe)cyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and methyliodide. 
1 5 HPLC-MS: mIz = 426 (M+1 ). 

Example 347 

1 -(1 -Acetyl-plperidin-4-yi)-1 -cyclohexyl-3-[5-(2-morpholin-4-yl-ethylsulfanyl)-thlazol-2- 
yl]-urea 



20 Prepared as described in general procedure (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
cyclohexyl-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2-chloroethyl)- 
morpholine 

HPLC-MS: m/z = 497 (M+1 ). 





p 



wo 2005/066145 



PCT/DK2005/000002 



Example 348 

1-Cyclohexyl-3-[5H2-moipholin-4-yl-ethylsulfanyl)4hla2oW^ 
carbonyl)-piperldln-4-yl]-urea 



5 

4-{1-Cyclohexyl-345-(2-morpholin-4-yl-ethylsulfanylHhiazol-2-^^ 
carboxylic add tert-butyl ester was prepared as described in general procedure (H) and (I) 
using 4-[1-cyclohexyl-3-(5-thiocyanato-thiazol-2-yl)-ureldo]-pi^ acid tert- 

butyl ester, dithioerythritoj and N-(2-chloroetliyl)-morpholine. Removal of tlie Boc group and 
10 N-acylatiori using thiophene-2 carboxylic acid as described in general procedure (G), steps 3 
and 4 gave the title compound. 
HPLC-MS: m/z= 565 (M+1). 

Example 349 

3K5-Chloro-thlazoU2-yl)-H1-(3-methyl*utyryl)-piperidin-4-^^^ 
15 cyclohexyl)-urea 



Prepared as described in general procedure (G) using 4-(4-Metliyl-cycloliexylamino)- 
20 piperidine-1 -carboxylic acid tert-butyl ester and 2-amino-5-chlorotliiazole 
HPLC-MS: m/z = 441 (M+1). 

Example 350 

3.(5-Chloro4hiazol-2-yl);14H2-methoxy-acetyl)-pIperid 
cyclohexyl)-urea 





25 
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Prepared as described in general procedure (G) using 4-(4-Metliyl-cyclohexylamino)- 
pjperidine-1-carboxylic add tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS: mlz = 429 (IVI+I). 

Example 351 

1,1-Dicyclohexyl-3-[5-(2-plperidin-1-yl-ethylsuIfanyl)-thiazol-2-yl]-urea 



Prepared as described in general procedure (H) using 1.1-dicyclohexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 1-(2-chloroethyl)-piperidine 
HPLC-MS: m/z = 566 (M+1). 

Example 352 

1,1-Dlcyclohexyl-3-[5-(2-pynrolidin-1-yl-ethylsulfanyl)-thlazol-2-yl]-urea 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 1-(2-chloroethyl)-pyrrolidine 
HPLC-MS: m/z = 556 {M+1 ). 

Example 353 

1,1-Dicyclohexyl-3-[5-{2-morpholln-4-yl-ethylsulfanyl)-thiazol-2-yl]-urea 
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Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5-thlocyanato- 
thiazol-2-yl)-urea, dithioerythritol and N-(2-chloroethyl)-morpholine 
HPLC-MS: /n/z= 568 (M+1). 

Example 354 

3^5-Chloro-thlazol-2-yl)-lHjyclohexyI-1-(6-oxo-piperidin-3-yI)-urea 



Prepared from (4S)-aminovalerolactam, cyclohexanone and 2-amlno-5-chlorothiazole as de- 
scribed in general procedures (A) and (B), 
HPLC-MS: rn/z= 357 (M+1). 

Example 355 

1-(1-Butyryl-pIperldin-4-yl)-1-cycloheptyl-3-(5-methyl-thiazol-2-yl)-u 



Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
HPLC-MS: m/z = 407 (M+1). 

Example 356 

1 -Cycloheptyl-3-(5-methyl-thia2ol-2-yl)-1 -(1 -propionyl-plperidin-4-yl)-urea 



Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthlazoIe as de- 
scribed in general procedure (G). 
HPLC-MS: m/z = 393 (M+1 ). 






wo 2005/066145 PCT/DK2005/000002 

220 

Example 357 

1-Cycloheptyl-1 -<1 -cyclopentanecarbonyl-piperidin-4-yl)-^-<5-m 



5 Prepared from cycloheptylamine. N-Boc-piperidone and 2-amino-5HmethylthiazoIe as de- 
scribed in general procedure (G). 
HPLC-MS: m/z = 433 (M+1). 



Example 358 

1 -Cycloheptyl-1 -(1 *methanesuif onyl-piperidin-4-yl)-3-(5-methyl4hlazol-2-yl)-urea 




Prepared from cycloheptylamlne, N-Boc-plperidone and 2-amino-5-methylthlazole as de- 
scribed in general procedure (G). 
HPLC-MS: m/z= 415 (M+1). 



15 Example 359 

1-*Cycioheptyl-3-(5-methyi-thiazol-2-yl)-1-[1-(propane-1-«ulfonyl)-plperidin-4-^^^ 




Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methyltliiazole as de- 
20 scribed in general procedure (G). 
HPLC-MS: m/z = 443 (M+1 ). 



Example 360 

3-(5-Chloro-thiazol-2-yl)-1-cyclopentyl-1-(1-methanesulfonyl-piperidin-4-yl)-urea 
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Prepared from cydoheptylamine, N-Boo-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
5 HPLC-MS: m/z = 407 (1^1 ). 

Example 361 

1-Cycloheptyl-1-(1-ethanesulfonyl-piperidin-4-yl)'^K5-methyl4hlazol-^^^ 




10 Prepared from cydolieptyiamine, N-Boc-piperidone and 2-amino-5-methyitliia2ole as de- 
scribed in general procedure (G). 
HPLC-MS:n7/z = 429 (M+1). 

Example 362 

[2-(3-Cyclohexyl-3-cyclopentyl-ureido)-thiazol-5-ylsulfanyl]-acetic acid 




Prepared as described in general procedures (A) and (B) and (F) using cyclopentyl- 
(yclohexyl-amine 5-aminothiazol-2-mercaptoacetic acid ethyl ester. 
HPLC-MS: m/z= 384(M+1). 

20 



Example 363 

1-Cyclopentyl-3-(5-methyl-thiazol-2-yl)-1-(1-phenylmethanesulfonyl-piperidin^^^ 
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Prepared from cydoheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
5 HPLC-MS: miz = 415 (M+1). 

Example 364 

[2-(3-Cycloheptyl-3-cyclohexyl-ureido)4hiazol-5-yIsuifanyl]-acetic acid 



10 [2-(3-Cycloheptyl-3-cyGlohexyl-ureido>-thiazol-5-ylsulfanyl]-acetic acid etiiyi ester prepared 
as described in general procedure (A) using cyclohexyl-cycloheptylamine and 5- 
aminothiazole-2-nnercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
HPLC-MS:m/z 412 (M+1). 

15 

Example 365 

{2-[3-Cycloheptyl-3-(<fans-4-methyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-^ 
acid 



20 {2-[3-Cycloheptyl-3-(&Bns-4-methyl-cydohexyl)-ureidol-thiazol-5-yte acid ethyl 

ester prepared as described in genera! procedures (A) and (B) using cycloheptyl-(&ians-4- 
methyl-cyclohexyl)-amine and 5-aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis 
using general procedure (F) gave the title compound. 
HPLOMSim/z 426 (M+1). 

25 

Example 366 

1-(1-Cyclopentanecarbonyl-piperidin-4-yl)-1-(lrans-4-methyl-cycloh 
thlazol-2-yl)-urea 
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Prepared as described in general procedure (G) using 4-(trans-4-methykyclohexylamino)- 
plperidlne-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothjazole 
HPLC-MS: miz 434 (M+1). 

Example 367 

1 -(1 -Acetyi-piperidin-4-yl)-^-[5K2KiIethylanr)ino-ethylsulfanyl)4hiazol-^ -(£rans-4- 
methyl-cyclohexyl)-urea 




H,C 

10 Prepared as described in general procedures (H) and (I) using 1-{1-acetyl-piperidin-4-yl)-1- 
(iranS'4-methyl-cyclohexyl)-3-{5-thlocyanato-thlazol-2-yl)-urea, dithioerylhritol and 2- 
dlethyiamino-ethanethiol 
HPLOMS: fn/z 496 (M+1). 



15 Example 368 

{2-[3-Cyclohexyl-3-(trans-4-propoxy'«yclohexyl)-ureido]-thlazoi-5*ylsulf^^ 
acid 




Prepared as described in general procedures (A) and (B) and (F) using frans-4-propoxy- 
20 cyclohexyl]-cydohexyl-amine and 5-amlnothiazole-2-mercaptoacetic acid ethyl ester. 
HPLC-MS: m/z 456 (M+1). 



Example 369 

3-{2-[3-Cyclohexyl-3-(lrans-4-propoxy-cyclohexyl)-ureidol-thlazol-5-yIsulfanyl)' 
25 propionic acid 
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Prepared as described In general procedures (A) and (B) and (F) using frans-4-propDxy- 
cyclohe)Qrl]-Qrctohexyl-amlne and 5-aminottiiazole-2-mercaptoproplonlc acid ethyl ester. 
HPLC-IVIS: miz 470 (M+1). 

Example 370 

3-{2-I3-Cyclohexyl-3-(4-4rifluoromethyl-cyclohexyl)-ureidol-thia2ol-5-ylsulfanyl}- 
propionic acid 



1 0 Prepared in 80% (383 mg) yield as described in the general procedure F from 3-{2-[3- 

cyclohexyl-3-(4-trifluoromethyl-cyciohexyl)-ureido]-thlazol-5-ylsulfanyl}-propionicacid methyl 

ester (494 mg, 1 .0 mmol). 

NMR (Acetone-de): 5 7.39 (br 1H), 7.31 (s, 1H), 3.62 (m, 1H), 3.51 (m. 1H), 2.93 (t, 2H). 
2.63 (t, 2H), 2.1 (m, 1H), 1.06-2.01 (m, 18 H) ppm; HPLC-MS: m/z 480 (M+1). 

15 

Example 371 

rrans-3-(5-bromo-thlazol-2-yl)-1-cyclDhexyl-1-(4-methyl-cyclohexyl)-urea 



Prepared In 60% (240 mg) yield as described in general procedure C using frBns-4- 
20 methylcydohexyl-cyclohexylamine (1 95 mg, 1 .0 mmol) and 2-amlno-5-bromothlazole (1 79 
mg, 1.0 mmol). 

NMR (CDCI3): <J8.4 (br. 1H). 7.25 (s. 1H), 3.48 (m. 2H). 1.12-1.99 (m, 19H). 0.90 (d, 3H) 
ppm; HPLC-MS: m/z 401 (M+1). 

25 Example 372 

Trans-1-cyclohexyl-3-(5-formyl-thlazol-2-yl)-1-(4-methyl-cyclohexyO-urea 
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Prepared in 40% (140 mg) yield as described for 1,1-dicycloliexyl-3- 5-formyl-thiazol-2-yl)- 
uiea using cyclohexyl-(frans-4-metliyl-cydohexyl)-amine (195 mg, 1.0 mmol) and 2-amino-5- 
fonnyltliiazole (128 mg, 1.0 mmol). 
5 NMR (CDCI3): 6 9.9 (s, 1H). 8.92 (br, 1H). 7.99 (s. 1H), 3.42 (m, 2H). 1.04-1.92 (m. 19H). 
0.90 (d, 3H) ppm; HPLC-MS: m/z 350 (1^+1). 

Example 373 

1^yclohexyl-3-{5-hydroxymethyl-thiazoI-2-yO-1-(«rans-4-methyl^yclohexyl)-urea 




10 

To a solution of 1-cyclohexyl-3-(5-fonnyl-thlazol-2-yl)-1-(fra/7s-4-methyl-cyclohexyl)-urea (175 
mg, 0.5 mmol) in MeOH (5 mL) was added sodium boroliydride (38 mg, 1 mmol). The mix- 
ture was stirred at rt for 10 min and tiie solution was poured into water (25 mL). The aqueous 
layer was extracted with ethyl acetate (2 x 20 mL). The organic layer was washed with water 
15 (2 X 20 mL), brine (1 x 20 mL), dried (anhydrous NaaSO*) and concentrated to get frans-1- 
cyclohexyl-3-(5-hydroxymethyl-thiazol-2-yl)-1-(4-methyl-cyclohexyl)-urea in (90%. 158 mg) 

yield. 

'H NMR (CDCI3): 5 9.20 (m. 1H). 7.22 (s, 1H). 4.74 (s, 2H). 3.63 (br. 1H), 3.43 (m. 2H). 1.04- 
1.85 (m, 19H), 0.89 (d, 3H) ppm; HPLC-MS: m/z 352 (M+1). 

20 

Example 374 

(S)-2-tert-Butoxycarbonylamlno-3-{2-[<rans-3-cyclohexyl-3.(4-methyl-cyclohexyl)- 
ureido]-thiazol-5-ylsulffanyl}-propionic acid methyl ester 
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Prepared In 60% (333 mg) yield as described in general procedure (D) using (fans-3-(5- 
bromo-thlazol-2-yl)-1-{yclohexyl-1-(4-methykyclohexyl)-urea (400 mg, 1.0 mmol) and N- 
(tert-butoxycarbonylK-<y8telne methyl ester (470 mg, 2.0 mmol). 

NMR (CDCb): 5 7.39 (br, 1H), 7.32 (s. 1H). 6.84 (d. 1H), 3.66 (s. 3H), 3.40 (m. 3H). 3.16 
5 (m, 2H). 1.64-1.82 (m. 16H). 1.44 (s, 9H), 1.1-1.43 (m. 3H). 0.90 (d. 3H) ppm; HPLC-MS: miz 
555 (M+1). 

Example 375 

fS)"2-tert-Butoxycarbonylamlno-3-{2-[«rans-3-cyclohexyl-3-(4-methyl-cyclohexyl)- 
ureido]-thIazol-5-ylsulfanyl}-proplonicacid 



ylsulfanyl}-propionic add methyl ester (139 mg, 0.25 mmol). 
HPLC-MS: m/z 541 (M+1). 

Example 376 

(S)-2-{2-[3-cyclohexyl-3-((rans-4-methyl-cyclohexyl)-ureido]4hlazol-5-ylsulfanyl}-1 
methoxycarbonyi-ethyl-ammonium chloride 



20 Prepared in 75% (86 mg) yield as described in general procedure (M) from (S)-2-tert- 
butoxycarbonylamino-3-{2-[(3-cyclohexyl-3-(frans-4-methyl-cyclohexyl)-ureido]-thiazol-5- 

ylsulfanyl}-propionic acid methyl ester (139 mg, 0.25 mmol). 
HPLC-MS: m/z 456 (M+1). 

25 Example 377 

(^-1-Carboxy-2-{2-[3-cyclohexyl-3-(frans-4-methyl-cyclohexyl)-ureldo]-thlazol"5- 
ylsulfanyl}-ethyl-ammonium chloride 



10 




Prepared in 70% (95 mg) yield as described in general procedure (F) from (S)-2-tert- 
butoxycart5onylamino-3-{2-[frans-3-cycIohexyl-3-(4-methyl-cycIohexyl)-ureidol-thiazol-5- 
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OH 



Prepared In 70% (77 mg) yield as described in general procedure (M) from fS)-2-tert- 
butoxycarbonylarnino-3-{2^(trans)-3-cydohexyl-3-<4-methyl-cyclohexyl)-ur 

yIsulfanyl}-propionlc add (135 mg, 0.26 mmol). 
5 HPLC-MS: miz 442 (M+1 ). 

Example 378 

4K1-CyclohexyW-[M4-ethanesulfonyl-plperMln-1-yImethyl)-thla2o|.2-yll-ureido)- 
piperidine-1-carboxylic acid tert-butyl ester 



Prepared in 50% (299 mg) yield as described in general procedure (B) from 4-[1-cyclohexyl- 
3-(5-formyl-thiazol-2-yl)-ureidol-piperldlne-1-carboxyllc add tert-butyl ester (436 mg, 1.0 
mmol) and 1-ethanesulfonyl-plperazine hydrochloride (215 mg, 1.0 mmol). 4-[1-Cydohexyl- 

3- (5-fonnyl-thiazol-2-yl)-ureidol-piperidine-1-carboxylic add tert-butyl ester (50%. 21 8 mg) 
15 was prepared as described in the procedure for l,1-dicyclohexyl-3-(5-formyl-thiazol-2-yl)- 

urea using 4-<yclohexylamino-piperidlne-1-carbo)vlic add tert-butyl ester (282 mg, 1.0 
mmol) and 2-amino-5-formylthiazole (128 mg, 1.0 mmol). 
HPLC-I\/IS: mIz 599 (M+1). 

20 Example 379 

4- {1-Cyclohexyl-3-[5-(4-dlmethylsulfamoyIiJlperazin-1-y!methyl)-<hiazol-2-yl)-ureldo}- 
plperid!ne-1-carboxyl!c acid tert-butyi ester 



Prepared in 55 % (338 mg) yield as described in general procedure (B) firom 4-[1-cydohexyl- 
25 3-(5-fonnyl-thiazol-2-yl)-ureido]-piperidine-1-carix)xylic add tert-butyl ester (436 mg, 1 .0 
mmol) and piperazine-1 -sulfonic add dimethylamlde hydrochtoride (230 mg, 1.0 mmol). 



10 
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HPLC-MS:/n/z614(M+1). 
Example 380 

4-{2-[3-Cyclohexyl-3-(1-cyclopentanecarbonyl-plperidin-4-yl)-ureido]-thiazol-5- 
5 ylinethylH>iperazine-1-suifonic acid dimethylamide 



Prepared in 75% (229 mg) yield as described in general procedure (N) from 4-{1-cyclohexyl- 
3H5K4-dimethylsulfamoyl-piperaan-1-ylmethylHhiazo»-2-yQ-ureidoH5iperidirt^^ 
(275 mg, 0.5 mmol) and cyclopentanecarbonyl chloride (80 mg, 0.6 mmol). 
10 NMR (COas): 8 7.52 (br. 1H). 7.09 (s. 1H). 4.76 (d, 2H). 4.04 (d. 2H), 3.76 (m, 2H). 3.64 
(s, 2H), 3.26 (m. 4H), 2.87-3.10 (m. 1H), 2.81 (s. 6H), 2.52 (m. 4H), 1.15-2.14 (m. 22H) ppm; 
. HPLC-MS:/TJ/Z610(M+1). 

Example 381 4-{2-[3-(1-Butyryl-plperldln-4-yl)-3-cyclohexyl-ureldol-thlazDl-5-ylmethylh 
15 piperazlne-1-sulfonic acid dimethylamide 



Prepared in 70% (204 mg) yield as described in general procedure (N) from 4-{1-cyclohexyl- 
3-[5-(4-dimethylsulfamoyMperazln-1-ylmethyl)-thla2ol-2-yl]-ureldo}-piperidinium; chloride 

(275 mg) and butyryl chloride (64 mg. 0.6 mmol). 
20 mR (CDCI3): 5 7.30 (br. 1H). 7.11 (s. 1H). 4.75 (d. 2H). 3.94 (d, 2H). 3.78 (m. 2H). 3.65 
(s. 2H), 3.27 (m. 4H). 3.06 (t. 1H). 2.83(s. 6H). 2.52 (m. 4H). 2.32 (t. 2H). 1.05-2.21 (m. 16H). 
0.95 (t, 3H) ppm; HPLC-MS: m/z584 (M+1). 





25 



Example 382 

1-Cyciohexyl-1-(1-cyclopentanecarbonyl-plperidin-4-yl)-3-[5-(4-ethanesuifonyl 
piperazin-1-ylmethyl)-thiazoi-2-yi]-urea 
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Prepared in 65% (193 mg) yield as described In general procedure (N) from 4-{1-cyclohexyl- 
3-[5K4-ethanesulfonyl-plperazin-1-ylmethyiHhiazol-2-yIl-ureldoH)iperidinium; chloride ( 268 
mg, 0.5 mmol) and cyclopentanecarbonyl chloride (80 mg, 0.6 mmol). 
5 NMR (CDCI3): 5 7.52 (br. 1H), 7.08 (s. 1H). 4.78 (d. 2H). 4.06 (d. 2H), 3.8 (m, 2H), 3.65 (s. 
2H). 3.29 (m. 4H). 2.87-3.03 (m, 3H), 2.54 (m, 4H). 1.54-2.12 ((m. 20H). 136 (t, 3H). 1.05- 
1.32 (m, 2H) ppm; HPLC-MS: miz 595 (M+1). 

Example 383 

10 Tfans-1-cyclohexyl-3-[5-(4-ethanesulfonyl-piperazin-1-yImethyl)-thiazol-2-yl]-1-(4- 
methyl*cyclohexyl)-urea 



Prepared In 60% (307 mg) yield as described In general procedure (B) from frans-1- 
cyclohexyl-3-(5-fomfiyl-thlazol-2-yl)-1-(4Hnethyl-cyclohexyl)-urea (349 mg. 1.0 mmol) and 1- 
15 ethanesulfonyl-piperazine hydrochloride (215 mg, 1 .0 mmol). 

NMR (CDCI3): 5 7.60 (br. 1H). 7.12 (s, 1H), 3.66 (s. 2H), 3.42 (m, 2H). 3.29 (m, 4H). 2.93 
(q, 2H). 2.56 (m, 4H), 1.60-1.99 (m, 16H), 1.36 (t, 3H). 0.95-1.35 (m, 3H). 0.88 (d, 3H) ppm; 
HPLC-MS: mIz 512 (M+1). 

20 Example 384 

Tfans-4-^-[3-cyclohexyW-(4-methyl-cyclohexyl)-ureldol-thlazol-5-ylmethyl>- 
piperazlne-1-suifonic acid dimethylamide 



Prepared In 62% (326 mg) yield as described In general procedure (B) from frans-1- 
25 cyclohexyl-3-(5-fomiyl-thlazol-2-yl)-1 -(4-methyl-cyclohexyl)-urea (349 mg, 1 .0 mmol) and 
piperazlne-1 -sulfonic acid dimethylamide hydrochloride (230 mg, 1 mmol). 
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NMR (CDCI3): 5 7.58 (br. 1H). 7.11 (s. 1H). 3.65 (s. 2H), 3.46 (m. 2H), 3.25 (m, 4H), 2.82 
(s. 6H). 2.52 (m. 4H), 1.01-1.99 (m. 19H). 0.89 (d, 3H) ppm; HPLC-MS: miz 527 (M+1). 

Example 385 

5 Trans-3-(4-{2-[3-<:yclohexyl-3-{4-methyI<yclohexyl)-ureldo]-thlazol-^^ 
piperazine-1-sulfonyl)-propionic acid methyl ester 



Prepared In 60% (342 mg) yield as described In general procedure (B) from frans-l- 
cyclohexyl-3-(5-formyl-thiazol-2-yl)-1-(4-methylHyclohexyl)-urea (349 mg. 1 .0 mmol) and 4- 
10 (2-methoxycarbonyl-ethanesulfonyl)-piperazin-1-ium; chloride (273 mg, 1.0 mmol). 

NMR (CDCI3): 5 7.22 (br, 1H), 7.10 (s, 1H), 3.73 (s, 3H), 3.65 (s, 2H), 3.41 (m. 2H). 3.28 
(br, 4H), 3.23 (t, 2H), 2.83 (t, 2H). 2.54 (br. 4H), 1.02-1.94 (m. 19H). 0.88 (d, 3H) ppm; 
HPLC-MS: m/z 570 (M+1). 

15 Example 386 

rran5-3-(4-{2-[3-Cyciohexyl-3-(4-methyl-cyclohexyl)-ureido]-thiazol-5-ylmethyl}- 
piperazine-1-sulfonyl)-proplonic acid 



Prepared In 80% (223 mg) yield as described In general procedure (F) from frans-3-(4-{2-[3- 
20 cyclohexyl-3-(4-methyl-cyclohexyl)-ureido]-thiazol-5-yImethyl}-p^ 
propionic acid methyl ester (285 mg, 0.5 mmol). 

NMR (DMSO-de): 8 7.08 (s. 1H), 6.78 (br. 1H), 3.55 (s, 2H). 3.31 (m, 2H), 3.21 (t, 2H), 
3.14 (br. 4H). 2.46 (t, 2H). 2.40 (br, 4H), 1.11-1.87 (m, 19H), 0.84 (d. 3H) ppm; HPLC-MS: 
m/z 556 (M+1). 

25 

Example 387 

rrans-3-<4H[2-[3-cycloheptyl-3-(4»methyl-cyclohexyl)-ureldo]4hlazol-5-yl^ 
piperazine-l-sulfonyQiiroplonic acid methyl ester 
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Prepared in 65% (380 mg) yield as descrit)ed In general procedure (B) from *rans-1- 
cydoheptyl-3-(5-fomTyl-thiazol-2-yl)-H4-methyl-cydohexyl)-urea (364 mg, 1.0 mmol) and 4- 
(2-methoxycarbonyl-ethanesulfonyl)-piperazln-1-lum chloride (273 mg, 1 mmol). 
5 NMR (CDCI3): 6 7.52 (br, 1H). 7.1 1 (s. 1H). 3.73 (s. 3H). 3.66 (s. 2H). 3.44 (m. 2H). 3.28 
(br. 4H), 3.22 (t, 2H), 2.81 (t, 2H), 2.55 (br. 4H). 1.05-2.1 (m. 21 H), 0.88 (d, 3H) ppm; HPLC- 
MS:/n/z584(M+1). 

Example 388 

1 0 Tians-3-(4-{2K3-cycloheptyl-3-(4-methyl-cyclohexyl)-ureidol-thiazol-5-yImethyl)- 
piperazine-1-sulfonyl)-propionfc acid 




Prepared in 75% (214 mg) yield as described in general procedure (F) from frans-3-(4-{2-t3- 
(ycloheptyl-^(4-methylHydohexyl)-ureidol-thiazol-5-ylme%l}-piperaane-1-su 

1 5 propionic acid methyl ester (293 mg, 0.5 mmol). 

'H NMR (DMSO-de): 5 7.07 (br. 1H), 7.05 (s. 1H), 3.55 (s, 2H). 3.49 (br. 2H), 3.21 (m, 2H). 
3.14 (br, 4H). 2.431 (t, 2H), 2.41 (br, 4H). 0.8&-2.12 (m. 21 H). 0.84 (d. 3H) ppm; HPLC-MS: 
m/z570(M+1). 



20 Example 389 

3-(5-Bromo-thlazol-2-yO-1-cyclohexyM-[1-(2'fluoro-phenyl)-plperldln-4-yll-urea 




Prepared In 50% (241 mg) yield as described in general procedure (C)from cydohexyl-[1-(2- 
fluoro-phenyl)-piperidin-4-yl]-amine (276 mg. 1.0 mmol) and 5-bromo-thiazol-2-ylamin6 (179 
25 mg, 1.0 mmol). 
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NMR (CDCI3): S 8.12 (br. 1H), 7.25 (s, 1H), 6.95-7.09 (m, 4H), 3.83 (m, 1H), 3.51 (d, 1H), 
3.42 (br, 1H), 3.40 (t. 1H), 2.77 (t, 1H). 2.63 (t. 1H), 1.68-2.21 (m, 10H), 1.17-1.41 (m. 2H) 
ppm; HPLC-MS: m/z4B2 (M+1). 



5 Example 390 

3-(5-Bromo-thiazol-2-yl)-1-cyclohexyl-1-(4-phenyl-cyclohexyl)-urea 




Prepared in 50% (232 mg) yield as described in general procedure (C) from cycloliexyl-(4- 
phenyl-cycloliexyl)-amine (257 mg, 1.0 mmol) and 5-bromo-thlazol-2-ylamine (179 mg, 1.0 
10 mmol). 

NIVIR (CDCI3): 8 8.20 (br, 1H), 7.06-7.25 (m, 6H), 3.68 (m, 1H), 3.42 (m, 1H), 1.56-2.51 
(m, 17H), 1.14-1.35 (m, 2H) ppm; HPLC-MS: m/z 463 (M+1). 



Example 391 

15 1,1 -Dicyclohexyl-3-[5-(lsopropylamino-methyl)-thlazoi-2-yl]-urea 




Prepared as described in general procedure (P) using 1,1-dicycIohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (100 mg. 0.30 mmol), isopropylamine (30 pL, 0.36 mmol) and sodium triacetoxy- 
borohydride (101 mg, 0.48 mmol) to afford 47 mg (42%) of the desired product after purifica- 
20 tion. 

NMR (CDCI3): ^7.12 (s, 1H), 4.54 (s, 2H), 3.94 (br, 1H), 3.42 (br, 1H), 3.04 (m, 1H), 2.18 
(m. 2H), 1.83 (m, 6H), 1.68 (m, 6H), 1.07-1.38 (m, 14H) ppm; HPLC-MS: /n/z379 (M+1). 



Example 392 

25 1 ,1 -Dicyclohexyl-3-(5-cyclopentyiaminomethyl-thiazol-2-yl)-*urea 
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Prepared as described in general procedure (P) using 1 ,l-dicycloliexyl-3-(5-fonnyl-thia2ol-2- 
yl)-urea (100 nig, 0.30 nunol). (ydopentylamine (45 pL. 0.45 mmol) and sodium triacetoxy- 
borohydride (102 mg, 0.48 nrunol) to afford 45 mg (37%) of the desired product after purifica- 
tion. 

5 Hm (CDCI3): ^7.08 (s. 1H). 4.53 (s. 1 H). 3.85 (s. 2H). 3.40 (br. 1H). 3.12 (m. 1H). 2.60 
(m, 2H), 1.49-1.75 (m. 8H), 1.78-1.98 (m. 8H). 1.04-1.36 (m, 14H) ppm; HPLC-IWS: m/z405 



Example 393 

1 0 4-{[2-(3,3-Dlcyclohexyl-ureido)-thlazol-5-yImethyl]-ainino}-ben2olc acid methyl ester 



Prepared as described in general procedure (P) using 1,1-di(yclohexyl-3-(5-fonnyl-thia2ol-2- 
yl)-urea (160 mg. 0.48 mmol), acetic add (27 pL, 0.48 mmol), methyl 4-amino benzoate (144 
mg, 0.95 mmoO and sodium triacetoxyborohydride (303 mg, 1.43 mmol) to afford 106 mg 
1 5 (47%) of the desired product after purification. 

NI^R (CDQa): ^8.17 (br. 1H), 7.86 (d, 2H), 7.23 (s, 1H), 6.60 (d, 2H). 4.47 (s. 3H), 3.85 
(m, 3H). 3.42 (m, 2H). 1.78-1.84 (m, 8H), 1.62-1.74 (m. 6H), 1.24-1.38 (m. 4H), 1.10-1.22 (m, 
2H) ppm; HPLC-MS: m/z 471 (IVI+1). 

20 Example 394 

(4-{[2-(3,3-Dl<^clohexyl-ureldo)4hlazol-5-ylmethyl]-amino}-phenyl)-acetic acid ethyl 



Prepared as described in general procedure (P) using 1,1-dicydohexyl-3-(5-fonnyl-thlazoI-2- 
25 yl)-urea (1 00 mg. 0.298 mmol), acetic add (1 7 pL, 0.29 mmol), (4-amino-phenyl)-acetic add 

ethyl ester (14 mg, 0.45 mmol) and sodium triacetoxyborohydride (101 mg, 0.48 mmol) to 

afford 43 mg (30%) of the desired produd after purification. 

NiVIR (CDCI3): $7A9 (s, 1H), 7.07 (d, 2H), 6.58 (d, 2H), 4.38 (br. 2H), 4.1 1 (q. 2H), 3.47 

(s, 2H). 3.40 (br, 1H), 1.77-1.86 (m, 8H), 1.60-1.74 (m, 6H), 1.09-1.35 (m, 11H) ppm; HPLO 
30 MS: m/z 499 (M+1). 



(M+1). 




ester 
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Example 395 

4-({I2K3,3-DlcyclohexylHireidoHhiazol-5-ylmettiyl]-amino)-m^ acid methyl 

ester 



5 




Prepared as described in general procedure (P) using 1,1-dicycIohexyl-3-(5-fonnyl-thiazol-2- 
yl)-urea (150 mg. 0.42 mmol), acetic acid (24 pL, 0.42 mmol), 4-aminomethyI-benzoic acid 
methyl ester (170 mg, 0.84 mmol) and sodium triacetoxyborohydride (268 mg, 1.27 mmol) to 
afford 74 mg (36%) of the desired product after purification. 
10 HPLC-MS: m/z 485 (M+1). 

Example 396 

{[2-(3,3-Dicyclohexyl-ureido)-thlazol-5-ylmethyll-amino}-acetic acid methyl ester 




15 Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-fonnyl-thiazol-2- 
yl)-urea (31 mg. 0.095 mmol), glycine methyl ester hydrochloride (24 mg, 0.20 mmol) and 
sodium triacetoxyborohydride (61 mg, 0.286 mmol) to afford 15 mg (39%) of the desired 
product after purification. 

NMR (CDCI3): ^7.14 (s, 1H), 3.93 (s. 2H),.3.72 (s, 3H), 3.42 (m. 3H), 3.00 (br, 1H), 1.78- 

20 1.40 (m, 6H), 1.53-1.75 (m, 10H), 1.11-1.40 (m, 6H) ppm; HPLC-MS: m/z 409 (IVI+1). 



Example 397 

1.[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylmethyl]-pyrrolidine-2(/?)-carboxylic acid ben- 
zyl ester 




Prepared as described in general procedure (P) using 1,1-di(yclohexyl-3-(5-fonmyl-thiazol-2- 
yl)-urea (75 mg. 0.223 mmol), pynrolldine-2(R)-carboxylic acid benzyl ester hydrochloride (73 
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mg. 0.31 mmol) and sodium triacetoxyborohydride (71 mg, 0.335 mmol) to afford 92 mg 
(78%) of the desired product after purification. 

NMR (COaa): ^7.49 (m. 2H). 7.37 (m. 3H). 7.04 (s. 1H). 5.16 (q. 2H). 4.54 (m. H), 3.87 
(dd, 2H). 3.39 (m, 3H). 3.08 (m, 1H). 2.85 (m. 1H). 2.61 (m. 1H). 1.91-2.12 (m. 1H). 1.80- 
5 1.88 (m, 6H), 1.64-1.76 (m. 8H), 1.12-1.40 (m, 6H) ppm; HPLC-MS: m/z 525 (M+1). 

Example 398 

1-[2-(3,3-DlcyclDhexyl-ureldo)-thlazoI-5-yl-methyll-pyrrolldine-2(/?)-carboxync acid 



1 0 1 -[2-(3,3-Dicyclohexyl-ureido)-thlazol-5-ylmethyQ-pynrolidlne-2(R)-carboxyllc add benzyl es- 
ter (50 mg, 0.095 mmol) was combined with palladium on carbon (25 mg) in MeOH. Vacuum 
was applied to degas the mixture. The reaction was subjected to hydrogen and vigorous stir- 
ring until no ester could be detected (36 h). After filtering and concentration, 35 mg (84%) 
pure acid was obtained by trituration. 

1 5 HPLC-MS: m/z 435 (M+1 ). 

Example 399 

1 ,1 -Dicyclohexyl-3-{5-(3-oxo-plpeSrazin-1 -ylmethyl)-thiazoI-2-yll-urea 



20 Prepared as described in general procedure (P) using 1 ,1-di(yclohexyl-3-(5-fomnyl-thlazol-2- 
yl)-urea (40 mg, 0.12 mmol), 2-piperazinone (18 mg, 0.18 mmol), acetic acid (7 \iL, 0.12 
mmol) and sodium triacetoxyborohydride (38 mg, 0.18 mmol) to afford 20 mg (40%) of the 
desired product after purification. 

NMR (CDCI3): 4>7.14 (s, 1H), 6.35 (s, 1H), 4.62 (br, 1H), 3.72 (s. 2H), 3.43 (m, 2H). 3.34 

25 (m, 2H). 3.18 (s. 2H), 2.69 (m, 2H), 1.79-1.87 (m. 6H), 1.62-1.73 (m, 6H). 1.12-1.39 (m. 8H) 
ppm; HPLC-MS: m/z 420 (M+1). 





Example 400 

1,1-Dicyclohexyl-3-[5-(3-oxo-pyrazolidln-1-ylmethyl)-thlazol-2-yl]-urea 
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Prepared as described in general procedure (P) using 1,1-dicycIohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (42 mg. 0.125 mmol), 3-pyra2olidinone hydrochloride (23 mg, 0.188 mmol) and so- 
dium triacetoxyborohydride (40 mg, 0.188 mmol) to afford 8 mg (16%) of the desired product 
5 after purification. 

NMR (CDCI3): ^8.07 (s, 1H). 7.40 (s. 1H). 4.45 (m, 2H), 3.42 (m. 2H), 3.07 (m, 3H). 2.89 
(m. 2H). 2.19 (2H). 1.83 (m, 4H). 1.68 (6H), 1.12-1.40 (8H) ppm; HPLC-MS: m/z406 (M+1). 

Example 401 

1 0 {[2-(3,3-Dicyclohexyl-ureldo)-thlazol-5-ylmethyl]-amlno}-acet!c acid tert-butyl ester 



Prepared as described in general procedure (P) using 1.1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (67 mg. 0.20 mmol), glycine tert-butyl ester hydrochloride (50 mg, 0.30 mmol) and 
sodium triacetoxyborohydride (59 mg. 0.28 mmol) to afford 62 mg (68%) of the desired prod- 
1 5 uct after purification. 

NMR (CDCI3): «?7.14 (s, 1H). 3.91 (s, 2H), 3.43 (m, 2H), 3.30 (s. 2H), 2.68 (br, 1H). 1.59- 
1.93 (m. 12H), 1.46 (s, 9H). 1.10-1.39 (m. 8H) ppm; HPLC-MS: m/z 451 (M+1). 

Example 402 

20 {[2-(3,3-Dlcyclohexyl-ureldo)-thiazol-5-ylmethyll-amino}-acetlcacid 



{[2-(3,3-Di(yclohexyl-ureido)-lhlazol-5-ylmethyl]-amino}-acetic acid tert-butyl ester (14 mg, 
0.03 mmol) was dissolved In methylene chloride. Hydrogen chloride (100 //L, 4N in dioxane) 
was added and the reaction was stlnred at ambient temperature until no ester could be de- 
25 tected. The reacHon was diluted with diethyl ether and concentrated. The resulting residue 
was dissolved in a minimum amount of methylene chloride, precipitated vwth diethyl ether 
and decanted. This was repeated to afford 9 mg (69%) of the desired compound. HPLC- 
MS: m/z 395 (M+1). 





OH 
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Example 403 

1 -[2-(3,3-DIcyclohexyl-ureido)4hiazol-5-ylmethyl]-pyiTolidme-3-carbo^^ acid benzyl 
ester 



Prepared as described in general procedure (P) using 1,1-dicycIohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (67 mg. 0.20 mmol), pyrrolidine-3-carboxylic acid benzyl ester hydrochloride (50 mg, 



the desired product after purification. 
10 NMR (CDCI3): *?7.34 (m, 5H), 7.1 1 (s, 1H), 5.12 (d, 2H), 3.74 (s, 2H), 3.42 (m, 2H), 2.95- 
3.09 (m, 2H), 2.65-2J8 (m, 2H), 2.53 (m, 1H) 2.00-2.15 (m, 2H), 1.61-1.88 (m, 12H), 1.10- 
1.37 (m. 8H) ppm; HPLC-MS: n7/z525 (M+1). 

Example 404 

1 5 1 -[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylmethyl]-pyrroUdine-3-carboxylic acid 



1-[2-(3.3-Dicydohexyl-ureidoHhia2ol-5-ylmethyO-pyrrolidine-3-carbo^^ acid benzyl ester 
(30 mg, 0.057 mmol) was combined with palladium on carbon (20 mg) in MeOH. Vacuum 
was applied to degas the mixture. The reaction was subjected to hydrogen and vigorous stir- 
20 ring until no ester could be detected (24 h). After filtering and concentration, the pure acid 
was obtained by trituration. 
HPLC-MS:fn/z435 (M+1). 

Example 405 

25 1 ,1 -Dicyclohexy!-3K5-morpholin-4-ylmethyl-thiazol-2-yl)-urea 



5 




0.25 mmol) and sodium triacetoxyborohydride (55 mg, 0.26 mmol) to afford 52 mg (50%) of 
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Prepared as described in general procedure (P) using 1.1-dlcydoliexyl-3-(5-formyl-thia2ol-2- 
ylHirea (100 mg. 0.30 mmol), acetic add (18 \iL. 0.30 mmol), morpholine (78 pL. 0.90 mmol) 
and sodium triacetoxyborohydride (70 mg, 0.33 mmol) to afford 42 mg (34%) of ttie desired 
product after purification. 
5 NMR (CDCI3): ^7.02 (s. 1H). 3.70 (m, 4H). 3.62 (s. 2H). 3.44 (m. 2H), 2.48 (m. 4H), 1.78- 
1.89 (m. 8H), 1.60-1.74 (m, 8H). 1.11-1.40 (m. 4H) ppm; HPLC-MS: mlz407 (M+1). 



Example 406 

4-I2-(3,3-Dicyclohexyl-ureldo)-thiazol-5-ylmethyl]-morpholine-2-carboxylicacid 




Prepared 11 mg (58%) following the general procedures (P) and (F) using 1,1-dicydohexyl- 
3-(5-formyl-tliiazol-2-yl)-urea (70 mg. 0.21 mmol) and morphollne-2-carboxylic add benzyl 
ester hydrocliloride (77 mg, 0.30 mmol). 
HPLC-IVIS:/n/z451 {M+^). 

15 

Example 407 

1,1-Dicyclohexyl-3-(5-thiQmorpholin-4-yimethyl-thiazoi-2-yl)"Urea 




Prepared as described In general procedure (P) using 1,1 -dicydohexyl-3-(5-fomfiyl-thla2ol-2- 
20 yl)-urea (60 mg. 0.18 mmol); acetic add (1 1 [jI. 0.18fnmol), thiomorpholine (21 [iL, 0.22 
mmol) and sodium triacetoxyborohydride (36 mg, 0.20 mmol) to afford 7 mg (9%) of the de- 
sired product after purification. 

NMR (CDCI3): ^7.15 (s. 1H), 3.90 (m. 4H). 3.74 (s, 2H). 3.48 (m. 2H). 2.67 (m. 4H). 1.79- 
1.92 (m, 8H), 1.62-1.77 (m, 8H), 1.12-1.42 (m, 4H) ppm; HPLC-MS: m/z 423 (M+1). 

25 

Example 408 

1 ,1 -Dlcyclohexyl-3-[5-(1 ,1 .dioxo4hiomorpholin-4^lmethyl)-thlazol-2-yll-urea 
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Prepared as described In general procedure (P) using 1,1-dlcyctohexyl-3-(5-fonnyl-thiazol-2- 
ylHirea (67 mg. 0.20 mmol). 1,1-dloxo-thfomorphoIlne hydrochloride (52 mg, 0.30 nimol) and 
sodium triacetoxyborohydride (51 mg. 0.24 mmol) to afford 16 mg (18%) of the desired prod- 
5 uct after purification. 

NMR (CDCI3): <?7.12 (s. 1H), 3.76 (s. 2H). 3.42 (m. 2H). 3.03 (m. 8H), 1.78-1.96 (m. 6H), 
1.61-1.78 (m, 6H). 1.09-1.45 (m. 8H) ppm; HPLC-MS: m/z 455 (M+1). 

Example 409 

10 l,1-Dlcyclohexyl-3-[5-(4-oxo-piperIdin-1-ylmethyl)-thiazol-2-yll-urea 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (34 mg. 0.10 mmol). 4-piperidone hydrochloride (46 mg, 0.30 mmol) and sodium tri- 
acetoxyborohydride (25 mg. 0.12 mmol) to afford 5 mg (12%) of the desired product after pu- 
15 rification. 

NMR (CDCI3): ^7.99 (br. 1H), 7.11 (s, 1H). 3.91 (m, 2H), 3.74 (s, 2H). 3.42 (m, 2H). 2.77 
(m. 2H). 2.44 (m. 2H). 1.79-1.91 (m. 8H). 1.62-1.75 (m, 8H). 1.09-1.41 (m, 4H) ppm; HPLC- 
MS: m/z 41 9 (M+1). 

20 Example 410 

1,1-Dlcyclohexyl-3-[5-(4-proplonyl-piperazin-1-ylmethyl)-thiazol-2-yl]-urea 



Prepared as described in general procedure (P) using 1,1-dlcyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urBa (60 mg, 0.18 mmol). 1-piperazinyl-1-propanone (39 mg, 0.22 mmol). catalytic acetic 
25 add and sodium triacetoxyborohydride (47 mg. 0.22 mmol) to afford 1 2 mg (1 5%) of the de- 
sired product after purification. 
HPLC-MS: m/z 463 (M+1). 




6 
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Example 411 

4-[2-(3,3*lcycIohexylHireldo)4hlazol-5-ylmethyll-piperazlne-1-carboxylicacidtert- 
butyl ester 



Prepared as described in general procedure P using 1,1-dicyclohexyl-3-(5-fonTiyl-thiazol-2- 
yl)-urea (1.0 g, 3.0 mmol), piperazine-1-carboxylic acid tert-butyl ester (838 mg, 4.5 mmol), 
acetic acid (40 mL. 0.6 mmol) and sodium triacetoxyborohydride (765 mg, 3.6 mmol) to afford 
835 mg (55%) of the desired product after purification. 
10 NIVIR (CDCI3): § 7.98 (br, 1H), 7.12 (s, 1H), 3.61 (s. 2H). 3.53 (m, 2H), 3.17 (m, 4H). 2.46 
(m, 4H), 1.58-1.92 (m. 12H), 1.47 (s, 9H), 1.07-1.44 (m, 8H) ppm; HPLC-MS: m/z 506 (M+1). 

Example 412 

1 ,1 .Dicyclohexyl-3-I5-(4-methan^ulfonyl-plperazln-1 -ylmethyl)-thlazol-2.yl]-urea 



Prepared as described in general procedure (P) using 1,1-dicycloliexyl-3-(5-formyl-tliiazol-2- 
yl)-urea (50 mg, 0.15 mmol), 4-metlianesulfonyI-piperazine hydrochloride (45 mg. 0.23 
mmol) and sodium triacetoxyborohydride (40 mg, 0.19 mmol) to afford 28 mg (38%) of the 
desired product after purification. 
20 'H NMR (CDCI3): ^7.92 (br, 1 H), 7.05 (s, 1 H). 3.64 (s, 2H). 3.38 (m. 2H). 3.21 (m, 4H), 2.76 
(s. 3H), 2.58 (m. 4H), 1.76-1.84 (m. 6H). 1.60-1.72 (m, 6H). 1.10-1.43 (m, 8H) ppm; HPLC- 
MS: m/z 484 (M+1). 

Example 413 

25 1 ,1 -Dlcycloliexyl-3-[5-(4^thanesulfonyl-1 -piperazinyi methyl)-thla2ol-2-yll-urea 



5 
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Prepared as described in general procedure (P) using 1,lKJicyclohexyl-3-(5-fomiyl-thiazol-2- 
yl)-urea (100 mg, 0.30 mmol), ethanesulfonyl-piperazine hydrochloride (128 mg, 0.60 mmol) 
and sodium triacetoxyborohydride (83 mg, 0.39 mmol) to afford 66 mg (44%) of the desired 
product after purification. 
5 NMR (CDCI3): S7.98 (br, 1H), 7.10 (s, 1H), 3.66 (s, 2H), 3.42 (m, 2H). 3.29 (m. 4H), 2.94 
(q, 2H), 2.56 (m. 4H). 1.65-1.92 (m. 12H). 1.16-1.44 (m, 11H) ppm; HPLC-MS: m/z 498 



Example 414 

10 1,1 -DIcyclohexyl-3-{5-[4-(propane-1 -suifonyl)-piperazin-1 -ylmethyl]-thiazol-2-yi}-urea 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thia20l-2- 
yl)-urea (50 mg, 0.15 mmol), 1-propanesulfonyl-piperazine hydrochloride (52 mg, 0.23 mmol) 
and sodium triacetoxyborohydride (48 mg, 0.23 mmol) to afford 21 mg (27%) of the desired 
1 5 product after purification. 

NMR (CDCI3): ^7.99 (s, 1H), 7.11 (s, 1H), 3.68 (s. 2H), 3.38 (m, 2H), 3.27 (m, 4H), 2.89 
(m, 2H), 2.55 (m, 4H). 1.77-1.91 (m, 8H), 1.48-1.76 (m, 10H). 113-1.40 (m, 8H). 1.07 (t, 3H) 
ppm; HPLC-MS: m/z 512 (M+1). 

20 Example 415 

1,1'*Dicyciohexyl-3-{5-[4«-(propane-2-sulfonyi)-piperazin-1-yimethyl]-thiazo^ 



Prepared as described in general procedure (Q) using 1,1-dic^clohexyl-3-(5-piperazin-1-yl 
methyl-thlazol-2-yl)-urea hydrochloride (36 mg, 0.08 mmol), DIEA (42 pL, 0.24 mmol) and 
25 propane-2-sulfonyi chloride (18 pL, 0.16 mmol) to afford 18 mg (44%) of the desired product 
after purification. 

NMR (CDCI3): ^7.10 (s. 1H). 3.65 (s, 2H). 3.39 (m, 6H), 3.27 (m, 4H), 3.16 (m, 1H), 2.52 
(m, 4H), 1.59-1.96 (m, 12H). 1.04-1.40 (m, 14H) ppm; HPLC-MS: m/z512 (M+1). 



(M+1). 
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Example 416 

3^5H4HButane-1-sulfonyl)-plpei^n-1-ylmethyl]-thlazol-2-yl}-1,1-tl>cyclohexyl-urea 




5 Prepared as described in general procedure (Q) using 1 , 1 -dicycloliexy!-3-(5-piperazin-1 -yl 
methyl-thiazol-2-yI)-urea liydrocliloride (30 mg, 0.06 mmol), DIEA (32 pL, 0.18 mmol) and 
butane-1-sulfonyl chloride (16 pL, 0.12 mmol) to afford 19 mg (61%) of the desired product 
after purification. 

NMR (CDCI3): ^7.13 (s, 1H). 3.63 (s, 2H), 3.42 (m, 2H), 3.28 (m, 4H). 2.88 (m, 2H). 2.48 
10 (m, 4H), 1.31-1.94 (m, 22H), 0.78-1.06 (m, 4H) ppm; HPLC-MS: /n/z526 (M+1). 



Example 417 

3-[5-(4-Benzenesulfonyl-piperazin-1-ylmethyl}-thiazol-2-yl]-1,1-dicyclohexyl-urea 




1 5 Prepared as described In general procedure (Q) using 1 ,1-di(yclohexyl-3-(5-piperazln-1 -yl 
methyl-thlazol-2-yl)-urea hydrochloride (36 mg. 0.08 mnfwl), DIEA (42 pL, 0.24 mmol) and 
benzenesulfonyl chloride (20 pL, 0.16 mmol) to afford 37 mg (68%) of the desired product 
after purification. 

NMR (CDCI3): ^7.74 (d. 2H). 7.62 (m, 1H), 7.55 (m, 2H), 7.08 (s, 1H), 3.60 (s, 2H), 3.41 
20 (m, 2H), 3.00 (m. 4H). 2.55 (m, 4H). 1 .78-1 .86 (m, 8H), 1.63-1 .72 (m, 8H), 1 .23-1 .38 (m. 4H) 
ppm; HPLC-MS: m/z546 (M+1). 



Example 41 8 

1,1-Dicyclohexyl-3-[5-(4-phenylmethanesulfonyi-piperazin-1<ylmethyl)-thiazol-2-yl] 
25 urea 
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Prepared as described in general procedure (Q) using 1.1-dicyclohexyl-3-(5-piperazin-1-yl 
methyl-thlazol-2-yl)-urea hydrochloride (26 mg, 0.05 mmol). DIEA (26 pL, 0.15 mmol) and 
alpha-toluenesulfonyl chloride (20 mg, 0.10 mmol) to afford 8 mg (29%) of the desired prod- 
uct after purification. 

5 NMR (CDCI3): ^8.05 (br, 1H). 7.38 (m. 5H), 7.08 (s, 1H), 4.19 (s, 2H), 3.56 (s, 2H), 3.43 
(m. 2H). 3.12 (m, 4H), 2.43 (m, 4H), 1.77-1.88 (m, 6H). 1.56-1.75 (m, 6H), 1.10-1.39 (m, 8H) 
ppm; HPLC-MS: m/z 560 (M+1). 

Example 419 

10 1,1-DicycIohexyl-345H[4-(1-methyl-1H-imidazole-4-sulfonyl)-piperazin-1-^^ 
thiazol-2-yl}-urea 



Prepared as described in general procedure (Q) using 1.1-dicyclohexyl-3«-(5-piperazin-1-yl 
methyl-thiazol-2-yl)-urea hydrochloride (27 mg, 0.055 mmol), DIEA (29 pL. 0.17 mmol) and 
15 N-methylimida2ole-4-sulfonyl chloride (20 mg, 0.1 1 mmol) to afford 20 mg (66%) of the de- 
sired product after purification. 

NMR (CDCI3): ^8.04 (br, 1H), 7.53 (s, 1H), 7.41 (s, 1H), 7.09 (s, 1H), 3.90 (m, 1H), 3.79 
(s, 3H), 3.73 (s. 2H), 3.42 (m, 2H), 3.15 (m, 4H). 2.56 (m, 4H), 1.44-1.91 (m, 12H). 1.08-1.44 
(m. 6H). 0.86 (m. 2H) ppm; HPLC-MS: m/z 550 (M+1). 

20 

Example 420 

Propane-2-sulfonic acid {1 -[2-(3,3-dlcyclohexyl-ureido)-thiazol-5-ylmethyll-piperidln-4- 
yl}-amide 



25 Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (21 mg, 0.07 mmol), propane-2-sulfonic acid piperidin-4-yl amide hydrochloride (17 
mg. 0.077 mmol) and sodium triacetoxyborohydride (19 mg, 0.09 mmol) to afford 4 mg (11%) 
of the desired product after purification. 
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Example 421 

4-|PK3>3-D>cycl<>hexyl-ureido)-thiazoi-5-ylmethyl]-piperazine-1-sulfonlcacid dimethyl- 
5 amide 



Prepared as described In general procedure (P) using 1,1-dlcyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (84 mg, 0.25 mmol), piperazine-1 -sulfonic acid dimethyl amide hydrochloride (115 
mg, 0.50 mmol) and sodium triacetoxyborohydride (70 mg, 0.33 mmol) to afford 54 mg (42%) 
10 of the desired product after purification. 

NMR (CDCU): 4^7.09 (s, 1H). 3.64 (s. 2H). 3.42 (m, 2H), 3.25 (m, 4H), 2.81 (s, 6H), 2.51 
(m. 4H). 1.77-1.91 (m, 6H). 1.61-1.73 (m. 6H). 1.09-1.41 (m. 8H) ppm; HPLC-MS: m/z513 
(M+1). 

15 Example 422 

4-[2-(3,3-Dicyclohexyl-ureido)4hiazole-5-carbonyll-plperazlne-1 -carboxylic acid tert- 



2-(3,3-Dicyclohexyl-urBido)-thiazole-5-carboxylicacid (176 mg, 0.50 mmol), piperazine car- 
20 boxylic acid tert-butyl ester (1 40 mg, 0.75 mmol), and HBTU (285 mg, 0.75 mmol) were 

weighed out and added to a 25 mL reaction flask. DMF (5 mL) and DIEA (175 pL, 1 .0 mmol) 
were added. The reaction was stirred under nitrogen at ambient temperature overnight. The 
reacHon was diluted with EtOAc (10 mL) and quenched witii saturated aqueous NH4CI (10 
mL). After separation and extraction with EtOAc (2x5 mL) the combined organic portions 
25 were dried over MgS04. Purification with silica gel and 10% EtOAc in CH2CI2 afforded 187 
mg (72%) of the desired compound. 

NMR (CDCI3): ^8.08 (s, 1H), 7.67 (s, 1H), 3.70 (m, 4H), 3.18 (m, 6H), 1.63-1.89 (m, 14H), 
1.48 (s, 9H), 1.12-1.39 (m, 6H) ppm; HPLC-MS: m/z 520 (M+1). 




butyl ester 




wo 2005/066145 



PCT/DK2005/000002 



245 



Example 423 

4-[2H3,3-DlcyclohexylHireido)-thiazole-5-carbonya-plperazl^ acid 
methylamide 




5 2-(3.3-DlcyclohexyI-ureido)-thiazole-5-carboxylic acid (53 mg, 0.1 5 mmol), piperazine sulfo- 
nic add dimethylamide hydrochloride (44 mg,0.19 mmol), and HBTU (74 mg. 0.19 mmol) 
were weighed out and added to a 10 mL reaction flask. DMF (1 .5 mL) and DIEA (65 [sL, 0.38 
mmol) were added. The reaction was stirred under nitrogen at ambient temperature over- 
night The reaction was diluted with EtOAc (5 mL) and quenched with saturated aqueous 

10 NH+a (5 mL). After separation and extraction with EtOAc (2x5 mL) the combined organic 
portions were dried over MgS04. Purification with silica gel (10% EtOAc and 1% MeOH in 
CHaOz) afforded 53 mg (67%) of the desired compound. 

NMR (CDCI3): ^8.13 (br, 1H), 7.67 (s. 1H). 3.80 (m, 4H), 3.46 (m. 2H), 3.30 (m, 4H). 2.86 
(s. 6H). 1.62-1.93 (m, 14H). 1.13-1.42 (m. 6H) ppm; HPLC-MS: m/z 527 (M+1). 

15 

Example 424 

{1-[2-(3,3-dlcyclohexyl-ureldo)-thlazol-5-ylmethyl]-pyrrolldln-3-yl}-sulfonlcacld di- 
methylamide 



20 Prepared as described In general procedure (P) using 1 ,1-dicyclohexyl-3-(5-fomnyl-thiazol-2- 
yl)-urea (40 mg, 0.12 mmol), pyrrolidine-3-amino sulfonic acid dimethylamide hydrochloride 
(34 mg, 0.15 mmol) and sodium triacetoxyborohydride (32 mg. 0.15 mmol) to afford 36 mg 
(59%) of the desired product after purification. 

NMR (CDCI3): ^8.31 (br, 1H). 7.21 (s. 1H), 5.69 (br, 1H), 3.87 (m. 1H), 3.70 (m. 2H). 3.40 

25 (m, 2H), 2.90 (m, 1H). 2.76 (s, 6H), 2.55 (m, 1H), 2.25 (m. 2H). 1.61-1.93 (m. 16H). 1.10-1.41 
(m. 6H) ppm; HPLC-MS: miz 513 (M+1). 



Q 




Example 425 
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Ethanesulfonlcacid{142K3,3Klicyclohexyl-ureldo)4hlazol-5-ylmethyll-pyrrolidln^^^^ 
amide 



Prepared as described in general procedure (P) using 1,1-dlcyclohexyl-3-(5-fomiyl-thiazol-2- 
5 yl)-urea (50 mg, 0.1 5 mmol), ethanesulfonic acid pynrolldin-3-yl amide hydrochloride (41 mg, 

0.19 mmol) and sodium triacetoxyborohydride (40 mg, 0.19 mmol) to afford 35 mg (47%) of 

the desired product after purification. 

NMR (CDCI3): ^8.46 (br. 1H). 7.23 (s. 1H). 6.22 (br. 1H). 3.96 (m, 1H). 3.69 (s. 2H). 3.39 

(m. 2H). 3.00 (q. 2H). 2.93 (m. 1H). 2.76 (1H). 2.56 (1H). 2.21-Z34 (m. 2H). 1.60-1.95 (m. 
10 19H). 1.33 (t. 3H). 1.18 (m. 2H) ppm; HPLC-MS: m/z 498 (M+1). 

Example 426 

1 ,1 -DI(^clohexyI-3-{5-[(1 .ethanesulfonyl-pyrrolldin-3-ylamino)-methyll-thlazol-2-yl}- 
urea 



Prepared as described in general procedure (P) using 1,1-dicyciohexyl-3-(5-fomf)yl-thiazol-2- 
yl)-urea (50 mg, 0.15 mmol). 3-amino-1 -pyrrolidine ethane sulfonamide hydrochloride (41 
mg, 0.19 mmol) and sodium triacetoxyborohydride (40 mg, 0.19 mmol) to afford 15 mg (20%) 
of the desired product after purification. 
20 NMR (CDCI3): i!?8.28 (br, 1H), 7.13 (s, 1H), 4.63 (m, 1H). 3.89 (s, 2H). 3.37-3.62 (m, 6H). 
3.17 (m, 1H), 3.03 (m. 3H), 2.09 (m. 2H), 1.63-1.88 (m. 12H), 1.39 (t, 3H). 1.12-1.38 (m. 6H) 
ppm; HPLC-MS: m/z 498 (M+1). 



25 Example 427 

4-[3-(5-Formyl-thiazol-2-yl)-1-(4-methyl-cyclohexyl)-ureldol-plperidlne-1-carboxyllc 
acid tert-butyl ester 





wo 2005/066145 



PCT/DK2005/000002 



247 




Prepared in a manner similar to general procedure (C) using 5-fonmyl-2-aminothiazole (1.88 
g, 14.6 mmol), 4-(4-methyl-cyclohexylamino)-piperidine-1-carboxylic acid tert-butyl ester 
(4.32 mg. 14.6 mmol). catalytic DMAP, CDI (2.60 g, 1.1 mmol) and THF with heating to 65°C 
5 afforded 1 .77 g (27%) of the desired product after purification. 

NMR (CDCI3): 1^9.91 (s, 1H). 8.01 (s. 1H). 3.74 (m, 1H). 3.33 (m, 1H). 2.75 (m, 4H). 2.04 
(m. 4H). 1.53-1.82 (m. 8). 1.46 (s, 9H), 1.62-1.83 (m, 4H). 0.85-1.15 (m. H) ppm; HPLC-MS: 
/n/2 451 (M+1). 

10 Example 428 

4-[3-[5*(4*£thanesulfonyl-i)iperazin-1-ylmethyl)-thiazol-2-yl]-1-(4-methy!-cyclo 
ureido]-piperidlne-1-carboxyllc acid tert-butyl ester 



Prepared as described in general procedure (P) using 4-[3-(5-fonnyl-thiazol-2-yl)-1-(4- 
15 methyl-cyclohexyl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester (200 mg, 0.45 mmol), 

piperazine ethane sulfonamide hydrochloride (125 mg, 0.58 mmol), triethyl amine (80 pL, 

0.58 mmol) and sodium triacetoxyborohydride (113 mg, 0.53 mmol) to afford 160 mg (58%) 

of the desired product after purification. 

NMR (CDCI3): ^9.37 (br. 1H), 7.16 (s, 1H). 4.21 (m. 2H), 3.70 (s, 2H), 3.35 (m, 5H), 2.96 
20 (m, 2H), 2.79 (m, 2H), 2.61 (m, 4H), 1.82-2.21 (m, 6H), 1.63 (m, 6H), 1.47 (s, 9H), 1.38 (m, 

4H), 1.05 (d, 3H), 0.92 (m, 1H) ppm; HPLC-MS: m/z 61 3 (M+1). 

Example 429 

1 -<1 -Cyclopentanecarbonyl-plperidin-4-yl)-3-[5-(4-ethanesulfonyl-piperazin»1 -yimethyl)- 
25 thlazo!-2-yl]-1 -(4-methyl-cyclohexyl)Hir6a 
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Prepared as described in general procedure (N) using 3-[5-(4-ethanesulfonyl-plpera2ln-1- 
yimethyl)-thiazol-2-yq-1-(4-metliyl-cyc!oliexyl)-1-piperidln-4-yl-urea hydrochloride (48 mg, 
0.078 mmol), TEA (24 pL, 0.17 mtnol) and (^clopentane carbonylchlorlde (11 pL, 0.086 
5 mmol) and to afford 1 9 mg (40%) of the desired product after purification. 

NMR (CDCI3): .?8.22 (br. 1H), 7.10 (s, 1H), 4.78 (m, 1H), 4.07 (m. 1H). 3.68 (m. 3H). 3.31 
(m, 4H). 2.97 (m, 3H), 2.56 (m, 4H), 2.14 (m. 2H), 1.45-2.05 (m. 21H). 1.37 (t, 3H). 0.87-1.10 
(m, 4H) ppm; HPLC-MS: m/z609 (M+1). 

10 Example 430 

3-[5-(4-Ethanesuifonyl-plperazln-1-yimethyl)-thlazol-2-yl]-1-[1-(4-f!uoro-benzoyl)- 
piperidin-4-yl]-1-(4-methyl-cyclohexyl)-urea 




Prepared as described In general procedure (N) using 3-[5-(4-ethanesulfonyl-piperazin-1- 
15 ylmethyl)-thlazol-2-y!]-1-(4-methyl-cyclohexyl)-1-piperidin-4-yl-urea hydrochloride (46 mg, 

0.075 mmol), TEA (26 pL, 0.19 mmol) and 4-fluorobenzoyl chloride (10 pL. 0.083 mmol) and 

to afford 41 mg (86%) of the desired product after purification. 

NMR (CDCI3): ^8.07 (s, 1H). 7.45 (m, 2H). 7.11 (m. 3H). 3.86 (m, 1H), 3.65 (s, 2H), 3.32 

(m, 5H), 2.73-3.13 (m, 6H), 2.55 (m, 4H). 2.38 (m, 2H), 1 .99 (m, 2H). 1.48r1 .87 (m, 8H). 1.37 
20 (t, 3H), 0.90-1 .13 (m, 4H) ppm; HPLC-MS: mfz 635 (M+1 ). 



Example 431 

4-[3K5-(4-Dlmethylsulfainoyl.-plperazin-1-ylmethyl)-thlazol-2-yll-1-(4-methyl 
cyclohexyl)-ur0tdo]-piperidine-1-carboxylic acid tert-butyl ester 
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Prepared as described in general procedure (P) using 4-[3-(5-formyl-thiazo|.2-yl)-1-(4- 
methyl-cyclohexyl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester (202 mg, 0.45 mmol), 
piperazine sulfonic acid dimethylamide iiydrochloride (132 mg, 0.58 mmol), triethyl amine (80 
5 pL, 0.58 mmol) and sodium triacetoxyborohydride (118 mg, 0.53 mmol) to afford 1 10 mg 
(39%) of tiie desired product after purification. 

NMR (CDCI3): ^8.43 (br. 1H). 7.11 (s. 1H). 4.24 (m. 2H), 3.65 (m. 3H). 3.26 (m, 4H). 2.82 
(s. 6H). 2.74 (m. 2H). 2.52 (m, 4H), 2.08 (m, 2H), 1.57-2.03 (m. 8H), 1.49 (s, 9H), 1.26 (m. 
2H). 1.05 (d, 3H). 0.82-0.97 (m, 2H) ppm; HPLC-MS: mfz 628 (M+1). 

10 

Example 432 

4-{2-I3-(1-Cyclopentanecarbonyl-piperidln-4-yl)-3-(4-methyl-cyclohexyl)-ureldo]- 
thiazol-5-yImethyI)-plperazlne-1 -sulfonic acid dimethylamide 



15 Prepared as described In general procedure (N) using 4-{2-[3-(4-methyl-cydohexyl)-3- 

piperidin-4-yl-ureidol-thlazol-5-ylmethyl}-plperazlne-1-sulfonic add dimetliylamide hydrochlo- 
ride (50 mg, 0.088 mmol), TEA (31. pL, 0.22 mnrjol) and cydopentane carbonyl chloride (13 
pL, 0.1 1 mmol) to afford 27 mg (49%) of the desired product after purification. 

NMR (CDCI3): ^8.62 (br. 1H), 7.10 (s, 1H), 4.78 (d. 1H), 4.07 (d. 1H). 3.76 (m, 1H). 3.65 

20 (s. 2H), 3.27 (m, 4H), 3.05 (m, 1H), 2.91 (m. 1H). 2.82 (s. 6H). 2.53 (m, 4H), 1.38-2.19 (m, 
21H), 1.05 (d. 3H), 0.81-0.98 (m, 2H) ppm; HPLC-MS: m/z 624 (M+1). 

Example 433 

4-{2-[3-[1-(4-Fluoro-benzoyl)-piperldin-4-yll-3-(4-rnethyl-cyclohexyl)-ureldol-thlazol-5- 
25 ylmethyl}-plperazlne-1 -sulfonic acid dimethylamide 




wo 2005/066145 



PCT/DK2005/000002 



250 




Prepared as described in general procedure (N) using 4-{2-[3r(4-methyl-cycloliexyl)-3- 
piperidin-4-yl-ureido]-thiazol-5-yimetliyl}-piperazine-1 -sulfonic add dimethylamide hydrochlo- 
ride (47 mg. 0.083 mmol), TEA (26 pL, 0.19 mmol) and 4-fluorobenzoyl chloride (10 pL, 
5 0.083 mmol) to afford 39 mg (73%) of the desired product after purification. 

'H NMR (COaa): <?8.17 (br, 1H), 7.46 (m, 2H), 7.10 (m, 3H), 4.82 (m, 1H), 3.73 (m, 1H), 3.65 
(s, 2H). 3.27 (m, 5H). 3.03 (m, 1H), 2.82 (s, 6H), 2.53 (m, 4H). 2.32 (m, 2H). 2.00 (m, 2H), 
1.36-1.87 (m, 6H). 1.15 (m. 4H). 1.05 (d, 3H). 0.80-0.99 (m, 1H) ppm; HPLC-MS: m/z 650 
(M+1). 

10 

Example 434 (TTP-00212496) 

{4-p-(3,3-DicyclohexyI-ureldo)-thlazole-5-carbonyll-piperazin-1 -yl}-acetic acid ethyl 
ester 



1 5 2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carboxylic acid (53 mg, 0.15 mmol), 1-morpholin-4-yl- 
2-plperazin-1-yl-ethanone (39 mg, 0.23 mmol), and HBTU (74 mg, 0.19 mmol) were weighed 
out and added to a 25 mL reaction flask. DMF (2 mL) and DIEA (52 pL, 0.30 mmol) were 
added. The reaction was stirred under nitrogen at ambient temperature ovemight. The reac- 
tion was diluted with EtOAc (10 mL) and quenched with saturated aqueous NH4CI (10 mL). 

20 After separation and extraction with EtOAc (2x5 mL) the combined organic portions were 
dried over MgS04. Purification with silica gel chromatography (10% EK>Ac and 1% MeOH in 
CH2CI2) afforded 37 nng (49%) of the desired compound. 
HPLC-MS: /n/z 506 (M+1). 

25 Example 435 

{4-p-(3,3-Dlcyclohexyl-ureldo)-thlazole-5-carbonyl]-plperazln-1-yl}-acetlcacld 




,0 
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Prepared as described in general procedure (F) using {4-[2-(3,3<flcyclohexyl-ureido)- 
thiazole-5-carbonyll-piperazin-1-yi}-ace1ic add ethyl ester (16 mg, 0.32 mniol) afforded 6 mg 
(39%) of the desired compound. 
5 HPLC-MS: miz 478 (M+1 ). 



Example 436 

1 ,1 -Dicyclohexyl-3-{5-[4-(2-morpholln-4-yl-2-oxo-ethyl)-piperazlne-1 -carbonyq-thiazol- 
2-yl}-urea 




2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carboxyIicacid (53 mg, 0.15 mmol). 1-morpholin-4-yl- 
2-pipera2in-1-yl-ethanone (42 mg,0.19 mmol). and HBTU (71 mg, 0.19 mmol) were weighed 
out and added to a 25 mL reaction flask. DMF (2 mL) and DIEA (65 pL, 0.37 mmol) were 
added. The reaction was stinred under nitrogen at ambient temperature overnight. The reac- 

15 tion was diluted with EtOAc (10 mL) and quenched with saturated aqueous NH4CI (10 mL). 
After separation and extraction with EtOAc (2x5 mL) the combined organic portfons were 
dried over MgS04. Purification with silica gel chromatography (10% EtOAc and 1% MeOH in 
CH2CI2) afforded 17 mg (31%) of the desired compound. 

NMR (CDCI3): <?8.26 (br, 1H), 7.65 (s, 1H), 3.82 (s. 2). 3.65 (m, 8H), 3.33 (m, 6H), 2.58 

20 (m, 4H), 1.59-2.17 (m. 12H), 1.12-1.20 (m, 6H), 0.80-0.92 (m, 2H) ppm; HPLC-MS: m/z547 
(M+1). 



Example 437 

4-[3-{5-[4-(2-Methoxycarbonyl-acetyl)-piperazln-1-ylmethyll-thiazol-2-yl}-1-(4-methyl- 
25 cyclohexyl)-ureldo]-plperldine-1 -carboxyllc acid tert-butyl ester 
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Prepared as described in general procedure (P) using 4-[3-{5-fonnyl-thiazoK2-yl)-1 -(4- 
methyl-cyclohexyl)-ureido]-piperidine-1-carboxylic acid tert-butyl ester (68 mg, 0.15 mmol), 
3-oxo-3-plperazin-1-yl-propionic acid methyl ester hydrochloride (54 mg, 0.19 mmol) and so- 
dium triacetoxyborohydride (38 mg, 0.18 mmol) to afford 23 mg (25%) of the desired product 
5 after purification. 

HPLC-MS:m/z621 (M+1). 

Example 438 

3-(4-{2-I3-{1-Butyryl-piperidin-4-yl)-3-(4-methyl-cyc!ohexyl)-ureldo]-thlazoI-5-ylmethyl}- 
1 0 piperazln-1 -yi)-3-oxo-propionic acid methyl ester 



Prepared as described In general procedure (N) using 3-(4-{2-[3-(4-Methyl-cyclohexyl)-3- 
piperidin-4-yl-ureido]-thlazol-5-ylmethyl}-piperazin-1-yl)-3-oxo-propionic acid methyl ester hy- 
drochloride (17 mg, 0.032 mmol), TEA (10 pL, 0.050 mmol) and 1-butyryl chloride (5 \iL, 
1 5 0.039 mmol) to afford 1 2 mg (65%) of the desired product after purification. 

NMR (CDCI3): «?8.67 (br, 1H), 7.08 (s, 1H), 4.76 (m, 1H). 3.94 (m. 1H). 3.74 (s, 3H). 3.63 
(m. 4H). 3.45 (s, 2H), 3.41 (m, 2H), 3.30 (m. 1H), 3.07 (m, 1H), 2.56 (m, 1H), 2.46 (m. 4H), 
2.32 (t, 2H), 2.12 (m, 2H), 1.93 (m, 2H), 1.53-1.81 (m, 6H), 1.46 (m, 2H), 1.24 (m, 4H), 1.05 
(m, 2H), 0.98 (t, 3H), 0.79-0.94 (m, 1H) ppm; HPLC-MS: m/z 591 (M+1). 

20 

Example 439 

1.Cycloheptyl-3-[5-(4-ethanesulfonyl-piperazin-1-ylmethyl)-thlazol-2-yll-1-(«rans-4- 
methyl-cyclohexyl)-urea 



25 Prepared as described in general procedure (P) using 1-cycloheptyl-3-(5-formyl-thiazol-2 
.yl).1.(4.trans-methyl-cyclohexyl)-urea (100 mg, 0.28 mmol), ethane sulfonyl piperazine hy- 
drochloride (68 mg, 0.30 mmol) and sodium triacetoxyborohydride (70 mg, 0.33 mmol) to af- 
ford 18 mg (13%) of the desired product after purification. 
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NMR (CDCI3): ^7.89 (br. 1H). 7.11 (s. 1H). 3.78 (m, 1H). 3.66 (s. 2H), 3.41 (m. 2H). 3.29 
(m, 4H). 2.93 (m. 3H). 2.55 (m. 4H). 2.08 (m. 2H). 1 .46-1.83 (m. 12H), 1.37 (t. 3H), 1.20-1.35 
(m. 2H). 1.08 (m. 2H). 0.90 (d. 3H). 0.82 (m. 1H) ppm; HPLC-MS: /n/z526 (M+1). 

5 Example 440 

4-{2-[3-Cycloheptyl-3K4-trans-methyl-cyciohexyl)-ureldo]4hlazol-5-yImethyl}- 
piperazine-1 -sulfonic acid dimethyiamide 



Prepared as described in general procedure (P) using 1-cycloheptyl-3-(5-formyl-ttiiazol-2 
10 -yl)-1-(4-trans-methyl-cyclohexyl)-urea (100 mg, 0.28 mmol). piperazine sulfonic acid di- 
methyl amide hydrochloride (69 nng, 0.30 mmol) and sodium triacetoxyborohydride (70 mg, 
0.33 mmol) to afford 1 6 mg (1 1 %) of the desired product after purification.. 
HPLC-MS: m/z 541 (M+1 ). 

15 Example 441 

1-Cycloheptyl-3-(5-hydroxymethyl-thiazol-2-yI)-1-(irans-4-methyl-cyclohexyl)-urea 



Prepared using l-cycloheptyl-3-(5-formyl-thiazol-2-yl)-1-(4-trans-methyl-cyclohexyl)-urea (20 
mg, 0.055 mmol) and lithium borohydride (45 \iL. 2M In THF) in MeOH (1 mL). Purification 
20 without work-up (silica gel, 10% EtOAc and 2% MeOH In CH2CI2) afforded 20 mg (99%) of 
the desired compound. 

'H NMR (CDCI3): 4? 8.90 (br, 1H), 7.18 (s. 1H), 4.73 (s. 2H), 3.73 (br, 1H). 3.43 (m, 1H), 2.07 
(m, 2H). 1.65-1.83 (m. 8H). 1.43-1.65 (m. 7H), 1.21-1.43 (m, 2H), 0.99-1.14 (m, 2H). 0.90 (d, 
3H). 0.85-0.89 (m, 1H) ppm; HPLC-MS: m/z 366 (M+1). 

25 

Example 442 

1,1-Dicycloltexyl-3-(5-hydroxymethyl-thiazol-2-yl)-urea 
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Prepared using 1.1-clicyclohexyl-3-(5-fbrmyl-thlazol-2-yl)-urea (50 mg. 0.15 mmol) and lith- 
ium borohydride (95 [iL, 2M in THF) in MeOH (1 mL). Purification without worlc-up (silica gel, 
10% EtOAc and 2% MeOH in CH2CI2) afforded 49 mg (97%) of the desired compound. 
5 NI^R (CDCI3): $8A2 (br. 1H). 7.19 (s. 1H). 4.73 (s. 2H). 3.45 (m. 2H). 1.60-2.07 (m. 12H). 
1.09-1.42 (m, 8H) ppm; HPLC-MS: m/z 338 {M*■^). 

Example 443 

{[2-(3,3-Dicyclohexyl-ureldo)-thiazole-4-carbonyll-amlno>-acetIc acid methyl ester 



Prepared in 30 % yield (76 mg) as described in general procedure (K) from 2-(3.3- 
dicyclohexylureido)-thiazole-4-carboxyllc acid (210 mg. 0.6 mmol ) and glycine methyl ester 
(HCI salt, 75 mg, 0.6 mmol). 

NMR (CDCI3): -58.06 (s, 1H), 7.65 (s, 1H), 4.24 (d, 2H). 3.80 (s. 3H), 3.46 (m. 2H). 1.10- 
15 1.90 (m, 20H) ppm; HPLC-MS: m/z 423 (M+1). 

Example 444 

1,1-DlcyclohexyI-3-I4-(morpholIne-4-carbonyl)thlazol-2-yO-urea 



20 Prepared in 24 % yield (61 mg) as described in general procedure (K) from 2-(3,3- 

dicyclohexylureido)-thiazole-4-carboxylic acid (210 mg, 0.60 mmol) and morpholine (52 mg. 



NMR (d6-DMSO): 58.10 (s, 1H). 7.65 (s, 1H), 3.60 (m, 4H). 3.20 (m, 4H), 1.10-1.90 (m. 
20H) ppm; HPLC-MS: m/z 421 (M+1). 

25 





0.60 mmol). 



Example 445 

2(S)-{[2-(3,3-Dlcyclohexylureldo)-thiazoIe-4-carbonylamlno)proplonlc acid methyl ester 
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Prepared in 17 % yield (44 mg) as described in general procedure (K) from 2-(3,3- 
dicyclohexylureido)-thiazole-4-carboxylic acid (210 mg, 0.60 mmol ) and (S)-alanlne methyl 
ester (HCI salt, 84 mg, 0.6 mmol). 
5 NMR (CDCI3): SQ.OO (s. 1H). 7.62 (s. 1H). 4.79 (q. 1H), 3.78 (s, 3H), 3.46 (m. 2H), 1.60- 
1.90 (m, 14H), 1.52 (d, 3H), 1.10-1.40 (m, 6H) ppm; HPLC-MS: m/z437 (M+1). 

Example 446 

2(S)-{p-(3,3-Dlcyclohexylureldo)4hlazole-4-carbonyl]-amlno}propionlcacld 

10 



Prepared in 94 % yield (36 mg) as described in general procedure (K). Hydrolysis of 2(S)-{[2- 
(3,3-dicyclohe;Qrlureido)-thiazole-4-carbonyll-amino}propionic acid methyl ester (40 mg, 0.09 
mmol). 

15 NMR (4:1 CDCI3-CD3OD): J8.00 (s. 1 H). 7.62 (s. 1 H), 4.66 (m. 1 H), 3.44 (m, 2H). 1.60- 
1.90 (m, 14H), 1.55 (d, 3H), 1.10-1.40 (m, 6H) ppm; HPLC-MS: m/z 423 (M+1). 

Example 447 

2-{I2-(3,3-DicycIohexylureldo)-thlazole-4-carbonyl]aceticacid 



Prepared In 95 % yield (56 mg) as described In general procedure (F) by hydrolysis of 2-{[2- 
(3,3-dlcyclohexylureldo)-thiazole-4-cari3onyO-amino}acetic acid methyl ester (60 mg, 0.14 

mmol). 

NMR (4:1 CDCI3-CD3OD): 58.06 (s, 1H), 7.65 (s, 1H), 7.54 (t, 1H), 4.17 (d, 2H), 3.37 (m. 
25 2H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z 409 (M+1). 





wo 2005/066145 PCT/DK2005/000002 

256 

Example 448 

1,1-Dicyclohexyl-3-[4-(pyridln-2-yloxymethyl)-thla2ol-4-yl]urea 




5 1 ,l-Dicydohexyl-3-(4-hydroxyniethylthiazole-2-yl)urea (1 80 mg. 0.5 mmol) was dissolved In 
5.0 mL anhydrous DMF and treated with NaH (60 mg, 1 .50 mmol) for 30 min at r.t After ad- 
dition of 2-bromopyridine (70 uL, 0.75 mmol). the resulting solution was heated for 12 h at 95 
C. After cooling to r.t., the DIVIF solution was diluted with 20 mL water and extracted with 
EtOAc (2 X 20 mL). The combined organic extrads were washed with water (2x1 0 mL), 

10 dried over sodium sulfate and concentrated to a yellow oil. After flash chromatography, the 
desired product was obtained in 25 mg (1 1.5 %) yield. 

NMR (d6-DMS0): 510.80 (s, 1H), 8.16 (d, 1H), 7.68 (m, 1H), 6.96 (m, 2H). 6.82 (d, 1H), 
5.20 (s, 2H), 3.40 (m, 2H), 1.15-1 .90 (m, 20H) ppm; HPLC-MS: mtz4^5 (M+1). 

15 Example 449 

1,1-Dicyclohexyl-3-[4-(pyrldln-2-yloxymethyl)-thlazol-4-yl]urea 




Prepared in quantitative yield (1.85 g) as described in general procedure (F) by hydrolysis of 
[2-(3,3-dicyclohexylureido>-thiazol-4-yl]acetic acid ethyl ester (2.0 g. 5.1 mmol). 
20 NMR (4:1 CDCI3-CD3OD): 56.65 (s, 1H), 3.46 (m, 4H). 1.15-1.90 (m, 20H) ppm; HPLC- 
MS: m/z 366 (IVI+1). 

Example 450 

{{[2-(3,3-Dlcyclohexyl-ureldo)-thlazol-4-ylmethyll-carbamoyl}-methyl}carbamlcacld 
25 tert-butyl ester 
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Prepared in 29 % yield (40 mg) as described in general procedure (K) from 3-(4- 
aminomethylthiazol-2-yI)-1,1-dicyclohexyl-urea (96 nig, 0.28 mmol) and Boc-glycine (60 mg, 
0.30 mmol). 

NMR (CDCI3): 56.80 (s. 1H). 6.60 (s, 1H). 4.29 (d, 2H), 3.83 (m. 2H), 3.43 (s, 1H). 2.80 
5 (s. 2H). 1.15-1 .90 (m. 20H). 1.10 (s, 9H) ppm; HPLC-MS: m/z 494 (M+1). 

Example 451 (TTP-00203346) 

1,1-Dlcyclohexyl-3-(4-morpholin-4-ylmethyl-thlazol-2-yI)-urea 



10 1 ,1-Dicyclohexyl-3-(4-morpholin-4-ylmethyl-thiazol-2-yl)-urea was prepared in 30 % yield (30 
mg) as described in general procedure A from 1.1-dicyclohexyl-3-(4-fonnyl-thiazol-2-yl)-urea 
(101 mg, 0.3 mmol) and morpholine (30 uL, 0.3 mmol) using sodium triacetoxyborohydride 
as the reducing reagent. 
HPLC-MS: m/z 407 (M+1). 

15 

Example 452 

1,1.Dlcyclohexyl-3-{442Kpyridln-2-yloxy)-ethyll-thlazol-2-yl)-urea 



1,1-Dicyclohexyl-3-{4-I2-(pyridin-2-yloxy)-ethyl]'thiazol-2-yl}-urea was prepared from the 
20 sodium salt of 1 ,1-dlcyclohexyl-3-[4-(2-hydroxyethyl)-thlazol-2-yl]-urea (50mg, 0.14 mmol; 0.5 

mmol NaH, DMF as solvent) and 2-bromopyridine (20 mg, 0.14 mmol). After aqueous 

workup, the resulting oil was purified on silica gel to give 1,1-dicyclohexyl-3-{4-I2-(pyridin-2- 

yloxy)-ethyll-thlazol-2-yl}-urea in 20 mg (33 %) yield. 

NMR (CDCI3): 58.08 (d, 1H), 7.49 (t, 1H), 6.80 (t. 1H), 6.67 (d. 1H). 6.47 (s. 1H). 4.50 (t. 
25 2H). 3.38 (m, 2H). 3.10 (t. 2H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z 429 (M+1). 





Example 453 

2-[2-(3,3-Dlcyclohexylureldo)-thlazol-4-ylmethylsulfanyl)-1H-lmldaole-4-carboxylicacld 
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2- [2-(3,3-Dicyclohexylureido)-thiazol-4-ylmethylsulfanyl)-1 H-lmldaoIe-4-carboxylic acid ethyl 
ester was prepared In 20% yield as described In general procedure L from 1 ,1-dicyclohexyl- 

3- (4-bromomethyl-thlazol-2-yl) urea and 2-mercapto-1H-lmidazole-4-carboxylic add ethyl es- 
5 ter. The ester (30 mg, 0.06 mmoO was hydrolysed using general procedure F to give 2-[2- 

(3,3-di(yclohexylureldo)-thlazd-4-ylmethylsulfanyl)-immidaole-4Kart)oxylic add In 80 % 

yield (22 mg). 
HPLC-MS: /n/z464 (M+1). 

10 Example 454 

3-{[2-{3,3-Dicyclohexyiureido)-thlazole-5-carbonyll-amlno>-benzolc acid 



3- {[2-(3,3-Dicydohexylureldo)-thiazole-5-carbonyl]-amino}-benzoic add was prepared in 40 
% yield as described in general procedure F from 3-{[2-(3,3-Dicydohexylureido>thiazole-5- 

1 5 cart5onyl]-amino}-benzoic add methyl ester, which in turn was prepared in 21 % yield as de- 
scribed in general preicedure H using 2-(3,3-diqrdohexylureido)-thiazole-4-cart50xylic add 
and methyl-3-amino t>enzoate. 
HPLC-IVIS:m/z471 (M+1). 

20 Example 455 

4- [2-(3,3-Dlcyclohexylureideo)-thlazole-5-ylsuifanyl]benzolc acid methyl ester 



Prepared in 20 % yield (47 mg) as described in general procedure (E) using 3-(5- 
bromothiazol-2-yl)-1,1-bis-4-methylcydohexyl)urea and 4-mercapto-benzoic acid methyl es- 
25 ter. 
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NMR (CDCI3): 5 8.10 (s. 1H). 7.89 (d. 2H), 7.54 (s. 1H), 7.21 (d. 2H), 3.89 (s. 3H), 3.43 
(m, 2H). 1.10-1.90 (m, 20H) ppm; HPLOMS: /n/z474 (M+1). 

Example 456 

5 4-[2-(3,3-Dicyclohexylureideo)-thiazole-5-ylsulfonyl]benzoic acid 




Prepared in 85% yield (24 mg) as described in general procedure (F) from 4-l2-(3,3- 
dicyclohexylureideo)-thia2ole-5-yisulfanyl]benzoic add methyl ester (30 mg, 0.06 mmol), 
NMR (dS-DMSO): 5 7.83 (d, 2H), 7.67 (s. 1H), 7.22 (d, 2H), 3.60 (m, 2H), 1.10-1.90 (m. 
10 20H) ppm; HPLC-MS: m/z 460 (M+1 ). 



Example 457 

{4-[2-(3,3-DlcycIohexylureIdeo)-thia2ole-5-ylsulfenyl]-phenyl>-acetjc acid metliyi ester 




1 5 Prepared In 1 5% yield (37 mg) as described in general procedure (E) using 3-(5- 

bromothiazol-2-yl)-1.1-bls-4-methylcyclohexyl)urea and 4-mercaptobenzeneacetic acid 
methyl ester. 

NMR (CDCI3): 5 8.00 (s. 1H). 7.49 (s, 1H). 7.21 (d, 1H), 7.19 (d. 1H), 7.16 (d. 1H). 7.13 (d. 
1H). 3.67 (s. 3H), 3.55 (s. 2H). 3.42 (m, 2H), 1.10-1.90 (m. 20H) ppm; HPLC-MS: m/z 488 
20 (M+1). 



Exampie 458 

{4-[2-(3,3-Dicyclohexyiureideo)-thiazoie-5-ylsuifanyl]-phenyl}-aceticacid 




25 Prepared in 90 % yield (1 8 mg) as described In general procedure (FO from {4-[2-(3,3- 
dlcyclohexylureldeo)-thlazole-5-ylsulfanyl]-phenyl}-acetlc acid methyl ester (21 mg, 0.04 
mmol). 
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NMR {d6-DMS0): 6 7.49 (s. 1H), 7.18 (d, 2H). 7.14 (d. 2H). 3.50 (s, 2H), 3.32 (m, 2H). 
1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z 474 (M+1). 



Example 459 

5 3-{2-[3-Cyclohexyl-3-(4-trans-methylcyclohexyl)-ureido]-thiazol-5-yI)-acryllc add ethyl 
ester 




A solution of cyctohexyl-(trans-4-rnethylcylcohexyl)-3-(5-formyl-thla2ol-2-yl)-urea (350 mg, 
1.00 mmol) and (carbethoxymethylene)triphenylphosphorane (420 mg, 1.20 mmol) in THF (5 
10 mL) was stirred at 50 X for 12li. Tlie reaction mixture was concentrated and the residue 
was purified by flash chromatography (silica, CHaClz-EtOAc, 4:1) to obtain 3-{2-[3-cyclohexyl- 
3-(4-trans-methyicyclohexyl)-u^eido]-thiazol-5-yl^acrylic add ethyl ester (300 mg) in 73 % 
yield. 

NMR (CDCI3): 5 8.20 (s, 1H). 7.70 (d, 1H). 7.47 (s, 1H). 6.06 (d, 1H), 4.23 (q, 2H), 3.40 
15 (m, 2H). 1.50-2.00 (m, 12H). 1.40-1.50 (m. 2H). 1.30 (t, 3H), 1.0-1.20 (M. 5H), 0.91 (d, 3H) 
ppm; HPLC-MS: m/z 420 (M+1). 



Example 460 

3-{2-[3-Cyclohex^-3-(44rans-methylcyclohexyl)-ureldo]-thlazol-5-yl}-proplonicacld 



20 




3-{2-[3-Cyclohexyl-3-(4-trans-methyl(yclohexyl)-ureldo]-thlazol-5-yl}-acrylic acid ethyl ester 
(200 mg, 0.48 mmol) was reduced with hydrogen (60 psi, pressure reaction vessel) over 
Pd/C (300 mg) to give 3-{2-[3-cydohexyl-3-(4-trans-methylcyclohexyl)-ureido]-thiazol-5-yI}- 
propionlc add ethyl ester (110 mg) after purification (sllical gel, 20% ethyl acetate in hex- 
25 anes). 

3-{2-(3-Cydohexyl-3-(4-trans-methylcydohexyl)-ureido]-thlazol-5-yl}-propionic acid ethyl es- 
ter (100 mg) was hydrolysed according to general procedure F using NaOH to give 85 mg 
(91 % yield) of 3-{2-[3-cydohexyl-3-(4-trans-methylcydohexyl)-ureidol-thiazol-5-yl}-propionic 

add. 
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NMR (d6-DMSO): 8 6.94 (s. 1H). 4.4 (t, 2H), 3.6 (m, 2H). 2.80 (t. 2H). 1.10-1.90 (m, 19HX 
0.85 (d. 3H) ppm; HPLC-MS: m/z394 (M+1). 



Example 461 

5 2-(3,3-Dicyclohexylreldo)-thlazoIe-5-carboxyllc acid -<2*methanesuifonylethyl)amide 




Prepared in 75 % yield (170 mg) as described in general procedure (H) from 2-(3,3- 
dicyclohexylureido)thiazole-5-carboxylic acid (175 mg, 0.5 mmol) and 2- 
aminoethylmethylsulfone (HCI salt, 80 mg, 0.5 mmol). 
10 NMR (CDCI3): 5 7.83 (s. 1 H), 7.77 (d, 1H). 3.88 (t. 2H), 3.70 (t. 2H), 3.67 (m, 2H). 2.90 (s. 
3H). 1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z457 (M+1). 

Example 462 

2-[3-<:yclohexyl-3-(4-methylcychexyl)-ureido]-thiazole-5-carboxylic add methyl ester 




Prepared in 69 % yield (8.3 g) as described in general procedure (C) from cyclohexyl-(4- 
methylcyclohexyl)-amine (6.2g. 32 mmol) and methyl-2-aminothlazole-5-carboxylate (5.0 g, 
31.6 mmol). 

NMR (CDCI3): 5 8.00 (s, 1H), 3.82 (s. 3H). 3.36 (m. 2H), 1.15-2.00 (m, 19H). 1.02 (d, 3H) 
20 ppm; HPLC-MS: m/z 380 (M+1 ). 



Example 463 

{2-[3-CycIohexyl'^K4-phenyl-cyclohexyl)-ureidol-thiazol-5-ylsulfanyI}-aceti^ 
methyl ester 
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Prepared in 60 % (292 mg) yield as described in general procedure (D) from 3-(5-bromo- 
thiazol-2-yl)-1-cyclohexyl-1-(4-phenyl-cyclohe)Qrl)-urea (463 mg, 1.0 mmol) and methyl- 
thioglycolate (212 mg, 2.0 mmol). 

NMR (CDCI3): 8 8.16 (br, 1 H), 7.42 (s, 1H). 7.18-7.38 (m. 5H), 3.71 (s, 3H), 3.56 (br. 1H), 
5 3.44 (br. 1H), 3.43 (s. 2H), 2.58 (m, 1H), 1.17-Z02 (m. 18H) ppm; HPLC-MS: in/z488 (M+1). 

Example 464{2-[3-Cyclohexyl-3-(4-phenyl-cyclohexyl)-ureiclol-thlazol-5-ylsulfanyl}- 
acetic acid 



1 0 Prepared In 80 % (1 90 mg) yield as described In general procedure (F) from {2-[3-cyclohexyl- 
3-(4-phenyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetic acid methyl ester (244 mg, 0.5 
mmol). 

NMR (CDCI3): 5 12.02 (br, 1H), (8.32 (br, 1H), 7.14-7.39 (m. 6H), 3.45 (m, 4H), 2.19 (m, 
1H), 1.07-1.96 (m, 18H) ppm; HPLC-MS: m/z 474 (M+1). 

15 

Example 465 

1,1-Bis-(1-acetyl-plperidin-4-yl)-3-(5-bromo4hiazol-2-yl)-urea 



Prepared In 65% (76 mg) yield as described in general procedure (N) from 3-(5-bromo- 
20 thiazol-2-yl)-1 ,1 -d!-plperidln-4-yl-urea (97 mg, 0.25 mmol) and acetyl chloride (78 mg, 1 
mmol). 

NMR (CDCI3): 5 7.38 (br, 1H), 7.19 (s, 1H), 4.76 (m, 4H), 3.90 (m, 4H). 3.55 (m, 2H), 3.17 
(m. 2H). 2.61 (m, 2H), 2.17 (m, 2H), 2.10 (s. 3H), Z06 (s, 3H), 1.34 (m. 2H) ppm; HPLC-MS: 
m/z 473 (M+1). 

25 

Example 466 

1-CycIoheptyl-3-(5-formylthlazol-2-yl)-1-(trans-4-methylcyclohexyl)urea 





o 
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2-Amino-5-formylthiazole (2.56 g, 20.0 mmol), carbonyldiimidazole (3.25 g, 20.0 mmol) and a 
catalytic amount of DMAP were heated together in 60 mL THF at 50 °C for 3h. To this solu- 
tion was added cycloheptyl-(f/Bns-4-methylcyclohexyl)amine (4.18 g, 20.0 mnfK>l) and the re- 
5 action mixture was stirred for an additional 6 h at room temperature. The reaction mixture 
was concentrated and the crude product was purified by flash chromatography (silica, 
CHaClz-EtOAc. 4:1) to obtain 1,1-dicyclohexyl-3-{5-fonnyl-thiazol-2-yl)-urea (2.3 g, 31 % 
yield). 



10 HPLC-MS: m/z 364 (M+1). 
Example 467 

1 -(1 -Butyryl-piperidin-4-yl)-3-(5-chloro-thiazol-2-yI)-1 -cycloheptyl-urea 




Prepared as described in general procedure (G) using 4-cycloheptylamino-piperidine-1- 
1 5 carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: m/z 427 (M+1). 



Example 468 

[2-(3-Cycloheptyl-3-cyclopentyl-ureido)-thiazol-5-ylsulfanyl]-acetic acid 



20 




[2-(3-Cycloheptyl-3-cyclopentyi-ureido)-thiazoI-5-yIsulfanyl]-acetic acid ethyl ester prepared 
as described in general procedures (A) and (B) using cycloheptyl-cyclopentylamine and 5- 
aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
25 HPLC-MS: mlz 398 (M+1). 



Example 469 
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[2-(3-Cyclobutyi-3-cycioheptyl-ureido)4hiazol-5-ylsulfanyl]-acetic acid 




[2-(3-Cycloheptyl-3-cyclobutyl-ureido)-thiazol-5-ylsulfanyll-acetic acid ethyl ester prepared as 
described in general procedures (A) and (B) using cycloheptyl-cyclobutylamine and 5- 
5 aminothiazoIe-2Hmercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
HPLC-I\^S: m/z 384 



Example 470 

1 0 {2-[3-€yclobutyI-3-(frans-4-methyl-cyclohexyl)-ureido]4hiazol-5-ylsulfanyl}-^ acid 

6 

i 

H,C 

{243-Cyclobutyl-3-(f/Bns-4-methyl-cyclohexyl)-ureido]-thia2oI-5^^^ acid ethyl 

ester prepared as described in general procedures (A) and (B) using cycIobutyl-(frBns-4- 
methyl-cyclohexyl>-amine and 5-aminothiazole-2-'mercaptoacetic acid ethyl ester. Hydrolysis 
15 using general procedure (F) gave the title compound. 
HPLC-MS: fn/z 384 (M+1). 

Example 471 

3K5-€liloro4hIazol-2-yl)-1-cycloheptyl-1-(1-ethanesulfonyl-plperldin-4-yi)Hirea 




Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
tanone and 2-amino-5-chlorothiazole 
HPLC-MS: m/z 449 (M+1). 



25 Example 472 

{[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-yl]-methyl-amino}-acetic acid ethyl ester 
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Prepared as described in general procedure (A) using dicyclohexylannine and [(2-amino- 
thia2ol-5-yl)-methyl-aminol-acetic acid ethyl ester 
HPLOMS: m/z 867 (2M+Na). 

Example 473 

3-[2-(3-Cyclobutyl-3-cycloheptyl-ureido)-thiazol-5-ylsulfanyl]-propionlc acid'^ 



[2-(3-Cycloheptyl-3-cyclobutyl-ureido)-thiazol-5-ylsulfanyl]-propjonic add etfiyl ester prepared 
10 as described in general procedure (A) using cycloheptyl-cyclobutylamine and 5- 

aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound 
HPLC-MS: m/z 398 (M+1). 

15 Example 474 

3-[2-(3-Cycloheptyl-3-cyclopentyl-ureido)-thiazol-5-ylsulfanyl]-propioniC acid 



[2-(3-CycloheptyI-3-cyclopentyl-ureido)-thia2ol-5-ylsulfanyri-propionic acid ethyl ester pre- 
pared as described in general procedure (A) using cycloheptyl-cyclopentylamine and 5- 
20 aminothiazole-2-mercaptoacetic add ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound 
HPLC-MS: m/z 412 (M+1). 





25 



Example 475 

3-*(5-Chloro4hiazol-2-yl)-*1-(lH:yclobutanecarbonyl-piperidin-4-yl)-1-((ran5-^^ 
cyclohexyl)-urea 
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Prepared as described In general procedure (G) using 4-(ina/?s-4-methyl-cyclohexylamlno)- 
piperidine-1-carboxylic add tert-butyl ester and 2-amino-5-chlorothlazole 
HPLOMSrm/z 439 {M+1). 



Example 476 

3-(5-Chloro-thiazol-2»yl)-1 -(1 -cyclopentanecarbonyl-piperidln«4-yl)-1 -(frans-4-methyl- 
cyclohexyl)-urea 



1 0 Prepared as described in general procedure (G) using 4-{fra/75-4-methyl-(^clohexylamino)- 
piperidine-1-carboxyiic add tert-butyl ester and 2-amlno-5--chlorothiazole 
HPLC-MS: miz 453 (M+1). 

Example 477 

1 5 3-(5-Chloro-thlazoI-2-yl)»1 -(£rans-4-methyi-cyclohexyl)-1 -(1 -pentanoyl-plperidln-4-yl)- 



Prepared as described in general procedure (G) using 4-(trBns-4-methyl-cydohexylamino)- 
piperidine-1-carboxylic add tert-butyl ester and 2-amino-5-chlorothiazole 
20 HPLC-MS: m/z 442 (M+1 ). 

Example 478 

2-(3,3*-Dicyclohexyl-ureldo)-thiazole-5-sulfonic acid (2-dlmethylamino-ethyl)*amlde 



5 




urea 
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Prepared as described in Example 173 using dicyclohexylamine, W-acetamino-5- 
thiazolesulfonyl chloride and 2-dimethylaminoethylamine. 
HPLC-MS: m/z 458 (M+1). 

Example 479 

2-(3,3-Dicyclohexyl*ureido)-thiazole-5-sulfonic acid (2-diethyiamino-ethyl)-amide 



Prepared as described in Example 173 using dicyclohexylamine, W-acetamino-5- 
thiazolesutfonyl chloride and 2-diethylaminoethylamine. 
HPLC-MS:m/z 486 (M+1). 

Example 480 

2-(3,3-Dlcyclohexyl-ureido)-thlazole-5-sulfonic acid (2-morpholln-4-yl-ethyl)-amide 



Prepared as described in Example 173 using dicyclohexylamine, A/-acetamlno-5- 
thiazolesulfonyl chloride and 1-(2-aminoethyl)piperidine. 
HPLC-MS: miz 501 (M+1). 

Example 481 

1 -Cycioliexyl-1 -(fraii5-4-hydroxy-cyclohexyl)-3-thiazol-2-yi-urea 



Reaction of [frans-4-(tert-butyl-dimethyl-silanyloxy)-cyclohexyl]-cyclohexyl-amlne and 2- 
aminothiazole using general procedure (A) gave 1-[frans-4-(tert-butyl-dimethyl-silanyloxy)- 
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cyclohexyll-1-cyclohexyl-3-thiazol-2-yl-urea. Removal of the silyl protection group by addition 
of tetrabutylammoniumchloride (1.1 equiv) in THF for 1h at room temperature followed by 
flash chromatography afforded the title compound. 
HPLC-MS: m/z 324 (M+1). 

Example 482 

1J-Dicyclohexyl-3-[5-(2<iiethylamino-ethylsulfanyl)-th!azol-2-^^^ 



Prepared as described in general procedure (H) using 1,1-dicydohexyl-3-(5-thiocyanato- 
thiazol-2-yI)-urea, dithioerythritol and 2-diethylamino-ethanethiol 
HPLC-MS: m/z 439 (M+1). 

Example 483 

1 ,1 -Dicyclohexyl-3-[5-(3-dimethylamlno-propylsulfanyl)-thlazol-2-yl]-urea 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5-thiocyanato- 
thia2ol-2-yl)-urea, dithioerythritol and 3-dimethylamino-1-propylchloride. 
HPLC-MS: m/z 425 (M+1). 

Example 484 

1,1-Dicyclohexyl-3-[5-(4,5-dlhydro-1H-imidazol-2-ylmethylsulfanyl)4h 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 2-chloromethyl-2-imidazoline. 
HPLC-MS: m/z 422 (M+1). 






Example 485 
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3-[5-(2-Azepan-1-yl-ethylsuifanyl)-thiazol-2-yq-1,1-dicyclohexyl-urea 

Prepared as described In general procedure (H) using 1,1-dlcyclohexyl-3-(5-thlo<qranato- 
thlazol-2-yl)-urBa. dithloerythritol and 2-(hexamethyIeneimlno) ethylchloride 
HPLC-MS: m^z 465 (M+1). 



Example 486 

3-(5-Chloro-thlazol-2-yl)-1-cycloheptyl-1-(1-phenylmethanesulfonyl-piperidin-4-yl)-urea 




10 Prepared as described In general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
ianone and 2-amino-5-chlorothiazole 
HPLOMS: m/z 511 (M+1). 

Example 487 

15 l.(l.Acetyl-piperldin-4-yl)-1-cyclohexyl-3-(5HnethanesulfonyUthiazol-2-yl)-urea 

Prepared by oxidising 1-{1-acetyl-piperidin-4-yl)-1-cyclohexyl-3-(5-methylsulfanyl4liiaz^ 
yl)-urea (Example 339) using montmorillonite day, oxone (2.5 equivalents) for 16h at room 
temperature in dichloromethane. The title compound was purified by HPLC. 
20 HPLC-MS: m/z 430 (M+1). 

Example 488 

1 J -DlcyclohexyI-344-methyl-5-(2-morpholin-4-yl-ethanesulf onyO-thiazol^ 
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Prepared by oxidising 1 j-Dicyclohexyl-3-[4-methyl-5-(2-morpholin-4-yl-ethanesulfanyl)- 
thiazol-2-yl]-urea (Example 309) using montmorillonite day, oxone (2.5 equivalents) for 16h 
at room temperature in dichloromethane. The title compound was purified by HPLC. 
HPLC-MS: m/z 500 (M+1). 



Example 489 

1,1-Dicyclohexyl-344-methyW-(2-piperidln-1-yl-ethanesulfonyl)-^ 



Prepared by oxidising 1,1-Dicyclohexyl-3-[4-methyl-5-(2-piperidin-1-yl-ethanesulfonyl)- 
10 thiazol-2-yl]-urea (Example 302) using montmorillonite clay, oxone (2.5 equivalents) for 16h 
at room temperature in dichloromethane. The title compound was purified by HPLC. 
HPLC-MS: miz 498 (M+1). 

Example 490 

15 {2-[3-Cyclohexyl-3-(6-oxo-pIperldin-3(S)-yl)-ureido]-thlazol-5-ylsulfanyl>-^^^ 



{2H3-Cydohexyl-3-(6-oxo-piperidin-3(S)-yl)-ureidol-thiazol-5-yisulfanyO^ add ethyl es- 
ter was prepared as described in general procedures (A) and (B) using 5-cyclohexylamino- 
piperidin-2-one and (2-amino-thiazol-5-ylsulfanyl)-acetic add ethyl ester. Hydrolysis using 
20 general procedure (F) gave the title compound. 
HPLC-MS: m/z 413 (M+1). 

Example 491 

1,1-Dicyclohexyl-3-(5-ethenesulfonyl-4-methyl-thlazol-2-yl)-urea 



5 





25 
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A secondary product prepared by oxidising Example 309 using montmorillonite clay, oxone 
(2.5 equivalents) for 16li at room temperature in dichloromethane. The title compound was 
purified by HPLC. 
HPLC-MS: m/z 412 (M+1). 

Example 492 

(2K3-Cyclohexyl-3-[1Kthiophene-2K:arbonyi)-pyrrolidln-3(R)-ynHireldoHhi^ 
ylsulfenyl)-acetic acid 



Prepared in an identical manner to Example 271 using 3(R)-amino-1-Boc-pyrrolidine. 
HPLOMS: m/z 495 (M+1). 

Example 493 

3-(5-Chloro-thlazol-2-yl)-1-cycloheptyl-1-I1-(propane-1-sulfonyl)-plperldln-4-yl]-ur^ 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
tanone and 2-amino-5-chlorotliiazole 
HPLC-MS: m/z 463 (M+1). 

Example 494 

3-(5-Chloro-thiazol-2-yl)-1 -cycloheptyM -(1 -cyclopentanecarbonyl-plperidln-4-yl)-urea 



Prepared as described In general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
tanone and 2-amino-5-chlorothiazo!e 
HPLC-MS: m/z 453 (M+1). 
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Example 495 

3-[2K3-CyclohexyI-3-lndan-2-yl-ureidoHhiazol-5-ylsute 




5 Prepared in an identical manner to Example 342 using indane, cyclohexanone and 5- 
aminothiazol-2-mercaptopropionic acid ethyl ester 
HPLC-MS: m/z 446 (M+1). 



Example 496 

10 3-{2H;3-Cyclobutyl-3K<rans-4-methyI-cyclohexyl)-ureldol-thiazo^ 
acid 



H,C 

{2-[3-Cyclobutyl-3-(/rans-4-methyl-(ydohexyl)-ureldol-thlazol-5-ylsu 
ethyl ester prepared as described in general procedure (A) using cyclobutyl-((rans-4-methyl- 
1 5 cydohexyl)-amine and 5-aminotliiazole-2-niercaptopropionic acid etiiyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
HPLC-MS: miz 398 (M+1). 



Example 497 

20 3-{243-Cyclopentyl-3-(fraiis-4H¥iethyl-cyclohexyl)-ureldoHhlazol-5-ylsulfanyr}- 
propionic ackt 




H,C 

{2-[3-Cyclopentyl-3-(frans-4-methyl-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-propionicacld 
ethyl ester prepared as desaibed in general procedure (A) using cyclopentyl-(frans-4-methyl' 
25 (yclohexyl)-amine and 5-aminothiazole-2-mercaptopropionic acid ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
HPLC-MS: m/2 412 (M+1). 
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Example 488 

3-{2-[3-Cycloheptyl-3-(<rans-4-methyl<jyclohexyl)-ureldol-4hl»^ 
propionic acid 




5 

{2-[3-Cydoheptyl-3-(frans-4-methyl-cyclohexyl)-ureido]-t^ acid 
ethyl ester prepared as described in general procedure (A) using cycIoheptyl-(fra/7s-4-methyl- 
cyclohexyl)-amine and 5-aniinothiazole-2-mercaptopropionic acid ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
10 HPLC-MS: miz 440 (M+1). 



Exampie 499 

3-(5-Cliloro-tiiiazoi-2-yl)-1 -cyc!ohexyi-1 -(1 -cyclopropanecarbonyl-piperldIn-4-yl)-urea 




15 Prepared as described in general procedure (G) using 4-cyclohexyIamlno-piperidine-1- 
carboxylic add tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: m/z 411 (M+l). 



Example 500 

20 3-(5-Chloro-thjazol-2-yI)-1 -(1 -cyclobutanecarbonyI-piperidin-4-yl)-1 -cycioliexyl-urea 




Prepared as described in general procedure (G) using 4-cydohexylamino-piperidine-1- 
cartjoxylic add tert-butyl ester and 5-chloro-2-amlnothiazole 
HPLC-MS: m/z 447 (M+1). 

25 

Example 501 
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3- {5-Chloro-thiarol-2-yO-1-cyclohexyl-1-[1-(2-cyclopropyl-acetyl)-plperidln-4-yl]-urea 

Prepared as described in general procedure (G) using 4-cyctohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-cliloro-2-aminothiazole 
5 HPLC-MS; m/z 447 (M+1). 

Example 502 

4- {4-[3-(5-Chloro-thlazol-2-yl)-1 -cyclohexyl-ureldol-plperidin-1 -yl}-4-oxo-butyric acid 

6" 

1 0 PreparBd as described in general procedure (6) using 4-cyclohexylamlno-piperldlne-1 - 
carboxylic add tert-butyl ester and 5-chloro-2-aminothia2»le 
HPLC-MS: miz 443 (M+1). 

Example 503 

1 5 1 ,1-Dlcyclohexyl-3-{5-l2-(1 H-tetrazol-5-yl)-ethylsulfanyll4hlazol-2-yl}-urea 

Prepared as described In general procedure (H) using 1,1-dlcyclohexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea. dithloerythritol and 5-(2-chiore)ethyl)-iH-tetrazole. 
HPLC-MS: m/z 437 (M+1). 

20 

Example 504 

1-(1-Acetyl-plperldin-3-yl)-3(S)-(5-chloro-thlazol-2-yl)-1-cycIohexyl-urea 




Prepared as described In general procedures (A) and (B). using 1-(3(S)-cyclohexylamlno- 
25 piperidin-1 -yl)-ethanone and 5-chloro-2-amlnothiazole 



wo 2005/066145, 



PCT/DK2005/000002 



HPLC-MS: miz 385 (M+1). 
Example 505 

{2H3K1-AcetyI-plperldln-3(S)-yO-3-cyclohexyI-ureldol-thia2ol-5-ylsulfanyl>-aceticacid 



{2-I3-(1-Acetyl-piperidin-3(S)-yl)-3-cyclohexy^ureido^thiazol-5-ylsulfanyl^acetic acid ethyl 
ester prepared as described in general procedures (A) and (B). using 1-(3(S)- 
cyclohexylamino-piperldin-1-yl)-ethanone and (2-amino-thiazol-5-ylsulfanyl)-acetic acid ethyl 
ester. Hydrolysis using general procedure (F) gave the title compound. 
10 HPLC-MS: m/z 441 (M+1). 

Example 506 

3-(5-Chloro-thlazol-2-yl)-1-cyclohexyl-1-(4,4-dmuoro-cycIohexyl)-urea 



15 Prepared using general procedures (A) and (B) using cyclohexyK4.4-difluoro-cyclohexyl)- 
amine and 5-chloro-2-aminothiazole 
HPLC-MS: mIz 378 (M+1). 

Example 507 

20 3^5-Chloro-thiazol-2-yl)-1-(1-cyclopropanecarbonylH>lperidln-4-yO-H«rans-44neth^^ 
cyclohexyl)-urea 



Prepared as described in general procedure (G) using 4-(<rans-4-methyl-cyclohexylamlno)- 
piperidine-1-carboxyiic acid terl-butyl ester and 2-amlno-5-chlorothiazole 
25 HPLC-MS: mIz 425 (M+1). 



5 
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Example 508 

1K1-Acetyl-piperIdln-4-yO-1-cyclohexyl-3-[5-{2-pyrroridin.1-yI-ettiylsulfanyl)-to^ 
yl]-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-plperidln-4-yl)-1- 
cyclohexyI-3-(5-thiocyanato-thlazol-2-yl)-urea, dithioerythritol and N-(2- 
chloroethyOpyrrolidlne. 
HPLC-MS: m/z 480 (M+1). 

Example 509 

1^1-Acetyl-plperidln-4-yO-3^5-(2-az6pan-1-yl-ethylsulfanyO-thlazol-2-ylH-c^^^ 



Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
cyclohexyl-3-(5-thiocyanato-thlazol-2-yl)-urea, dithioerythritol and 2-(hexamethyleneimino) 
ethylchloride 

HPLC-MS: m/z 508 (M+1). 
Example 510 

1-(1-A<*tyl-plperidln-4.yl)-1-cyclohexyl-3-[5-(2Kiiethylamino-ethylsulfanyl)4hlazol-2-yll 
urea 



Prepared as described In general procedures (H) and (I) using 1-(1-acetyl-piperidln-4-yl)-1- 
cyclohexyl-3-(5-thiocyanato-thiazol-2-yl>-urea. dithioerythritol and 2-diethylamino-ethanethlol 
HPLC-MS: miz 482 (M+1). 




urea 





Example 511 
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1-(1-Acetyl-plperidin-4-yl)-1Kfrans-44netM-cyclohexyl)-3-[5-(2-piperidln-1-^^ 
ethylsulfanyl)-thiazol-2-yq-urea 



H,C 

Prepared as described In general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
(&ans-4-methyl-<yclohexyl)-3-(5-thio<yanato-thlazol-2-yl)-urea, ditliloerythiitol and N-(2- 
chloroethyl}piperidine 
HPLC-MS: miz 508 (IVI+1). 

Example 512 

1 -(1 -Acetyl-piperidln-4-yl)-1 -(frans-4-n»ethyl-cyclohexyl)-3-[5-(2-pynrolldIn-1 -yl- 
ethylsuifanyl)-thlazol-2-yl]-iirea 



i 

H,C 

Prepared as described in general procedures (H) and (I) using 1-{1-acetyl-piperidin-4-yl)-1 
(&a/7S-4-metliyl-cycloliexyl)-3-(5-thiocyanato-thiazol-2-y!)-urea, dithloerythritol and N-{2- 
chloroetliyl)pynt)lidine 
HPLC-IVIS: mIz 494 (M+1). 

Example 513 

1-(1-Acetyl-plperidln-4-yl)-1-(*rans-4Hfnethyl-cyclohexyI)-3-[5-(2-morpholln-4-yl- 
ethylsulfanyl)-thiazol-2-yl]-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
(frans-4-methyl-cyclohexyl)-3-(5-tliiocyanato-thiazol-2-yl)-urea, dithloerythritol and N-(2- 
chloroethyl)morpholine 
HPLC-MS: /n/z 510 (M+1). 
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Example 514 

H1./teetyli>iperldin-4.yD-3W2-azepan-1-yl-ethylsulfanylVthI«^^^^ 
methyl-cyclohexyi)-urea 



Prepared as described In general procedures (H) and (I) using 1.(1-acetyl-piperidjn-4-yl)-1- 
(&ans^methyl-cyclohexyl)-3-(5-thlocyanato-thiazol-2-yl)-urea, dithioerythritol and 2- 
(hexamethylenelmino) ethylchtoride 
HPLC-MS: miz 522 (M+1). 

Example 515 

H1.Acetyl-piperidin-4-yl)-3-(5-chloro-thlazol-2-yl)-1-lndan-2-yl-urea 



Prepared as described in general procedures (A) and (B) using indane. N-acetylpiperidin-4- 
one and 5-chloro-2-aminothiazole. 
HPLC-MS: mlz 419 (M+1). 

Example 516 

{2-[3-{1-Acetyl-plperldln.4-yl)-3-indan.2-yl-ureido]-thlazol-5.ylsulfanyl}-acetlcacld 



{2-[3-(1-Acetyl-piperidin-4-yi)-3-indan-2-yl-ureido]-thiazol-5-ylsulfanyl}-acetic acid ethyl ester 
was prepared as described in general procedures (A) and (B) using indane, N- 
acetylpiperidin-4-one and 5-aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound 





o 



'a 
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HPLC-MS: miz 475 (M+1). 
Example 517 

{2-[3-Cyclohexyl-3-(4,4-difluoro-cyclohexyl)-ure!do]-thiazoi-5-ylsulfanyl}-aceticacid 



{2H3-Cyctohexyl-^4,4Hjifluoro-cydohexyl)-ureido]-thlazol-5-yIsulfany^ acid ethyl es- 
ter prepared using general procedures (A) and (B) using cyclohexyl-(4,4-difluoro-<yclohexyl)- 
amine and 5-aminothiazole-2-mercaptoacetic add ethyl ester. Hydrolysis using general pro- 
cedure (F) gave the title compound. 
HPLC-MS: mIz 434 (M+1). 

Example 518 

1-Cyclohexyl-3-(5-methylsulfanyI-thlazol-2-yl)-1-[1-(thlophene-2-carbonyl)-pyrrolldln- 
3(R)-yi]-urea 



Prepared as described in general procedure (H) using 1-cyclohexyi-3-(5-thio<yanato-thlazol- 
2-y|)-i-[i-{thlophene-2-carbonyl)-pynrolidin-3(R)-yG-urea, dithioerythritol and methyllodide. 
HPLC-MS: mIz 451 (M+1). 

Example 519 

1-Cydohexyl-1-(lra/is-4Hnethyl-cyclohexyl)-3-[5K2-morpholin-4-yl-ethylsulfanyO- 
thiazol-2-yl]-urea 
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Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2- 
chloroethyl)morpholine 
HPLC-MS: m/z 468 {M+1). 

5 

Example 520 

1 - CyclohexyI-1 -(&ans-4-methyl-cyclohexyl)-3-[5-(2-plperidin-1-^^ 

2- yl]-urea 




10 Prepared as described in general procedure (H) using 1-cyclohexyl-1-(fra/7s-4-methyl- 

cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea. dithioerythritol and IM-(2-chloroethyl)piperidine 
HPLOMS: miz 466 (M+1)^ 

Example 521 

1 5 3-[5-(2-Azepan-1 -yl-ethylsulfanyl)-thiazol-2-yl]-1 -cycl6hexyl-1 -(«ra/is-4-methyi- 
cyclohexyO-urea 




Prepared as described in general procedure (H) using 1-cyc!ohexyH-(frans-4-methyl- 
cyclohexyl)-3-(5-thlocyanato-thiaz6l-2-yl)-urea, dithioerythritol and 2- 
20 (hexamethyleneimino)ethyl chloride. 
HPLC-MS: /T7/Z 480 (M+1). 

Example 522 

3-{2-[3-(1-Acetyl-f>iperidin-4-yl)-3-(<rans-4-methyl-cyclohexyl)--ur^ 
25 ylsuifanyl}-propionic acid 
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H,C' 




3-{2-[3-(1-A(»tyI-piperidln-4-yl)-3-(4-methyl-(yclohexyl)-urefdol-thlazol^ 
acid ethyl ester prepared as described in general procedures (A) and (B) using 1-[4-{4- 
methyl-cyclohexylamino)-piperidin-1-yl]-ethanoneand3-(2-amino-thla2oi-5-ylsulfanyl)- 
5 propionic acid ethyl ester. Hydrolysis using general procedure (F) gave the title compound. 
HPLC-I\/IS: mfz 469 



Example 523 

3K2-[3-Cyclohexyl-3-(frans-4-methyl-cyclohexyl)-ureldol-thlazol-5-ylsulftinyl}-propionlc 
10 acfd 




{243-Cydohexyl-3-(trans-4-methykyclohexyl)-ureidoHhiazol-5-ylsulfanyl}-propionic acid 
ethyl ester prepared as described In general procedure (A) using cyclohexyl-(f/ans-4-methyl 
cyclohexyl)-amine and 5-aminothlazole-2-mercaptopropionicacid ethyl ester. Hydrolysis us- 
1 5 ing general procedure (F) gave the title compound. 
HPLC-MS: mlz 426 (M+1). 



Example 524 

3-[2-(3-Cyclohexyl-3-cyclopentyl-ureldo)-thia2ol-5-ylsulfanyll-proplonlcacld 



20 




{2-[3-Cyclopentyl-3-(frans-4-methyl-cyclohexyl)-ureido]-thiazol-5-yisulfanyl}-propionicacid 
ethyl ester prepared as described in general procedure (A) using cyclopentyl-(trans-4-methyl- 
cyclohexyl)-amine and 5-aminothiazole-2-mercaptopropionic acid ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
25 HPLC-MS: mlz 398 (M+1). 
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Example 525 

3K5-Chloro-thiazol-2-yl)-1-cycloheptyl-1-(1-propionyl-piperidin-4-yl)-urea 




Prepared as described In general procedure (G) using 3-amino-1-Boo-plperidine. cyclohep- 
5 tanone and 2-amino-5-chlorothiazole 
HPLC-MS: miz 413 (M+1). 

Example 526 

3-(5-Chloro-thla2ol-2-yl)-1 -cycloheptyl-1 -(1 -methanesulfonyl-plperldln-4-yl)-urea 



Prepared as described in general procedure (6) using 3-amino-1-Boo-piperidine. qrclohep- 
tanone and 2-amino-5-chlorotliiazole 
HPLC-MS: m/z 435 (M+1). 

15 Example 527 

1-Cyclohexyl-3-[5-(2<Ilethylamlno-ethylsulfany04hlazol-2-yn-1K<rans-4-methyl- 
cyclohexyl)-urea 



Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
20 cyclohexyl)-3-(5-thlocyanato-thlazol-2-yl)-urea, dithloerythrltol and 2-chlorotrlethylamine 
HPLC-MS: m/z 454 (M+1). 

Example 528 

1-Cyclohexyl-1-(tfans-4-methyl-cyclohexyl)-3-[5-(3-morpholin-4-yl-propylsulfanyl)- 
25 thlazol-2-yl]-urea 



10 
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,0 



Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyI- 
cyclohexyl)-3-(5-thiocyanato-thiazoi-2-yl)-urea, dithioerythritol and 4-(3- 
chloropropyl)morpholine 
5 HPLC-MS: mlz 482 (M+1). 

Example 529 

1 -{1 .Acetyl-plperidin-4-yl)-3-I5-(4,5-dihydro-1 H-lmidazol-2-ylmethyIsulfanyI)-thlazol-2- 
yl]-1-(<rans-4-methyl-cyclohexyl)-urea 



Prepared as described in genera! procedure (H) using 1-cyclohexyI-1-(frans-4-metiiyl- 
cyclohexyi)-3-{5-thlocyanato-tiiia2ol-2-yl)-urea, dithioerythritol and 3-chloroethyl-2- 
imidazoline. 

HPLC-MS: mfz 479 {M+1). 
Example 530 

1^1 -Acetyl-piperidln-4-yl)-3-[5-(3-amino-propylsulf anyl)-thlazol-2-yl]-1 -(trans-4-methyl 
cyclohexyl)-urea 



i 

H,C 

20 Prepared as described in general procedure (H) using 1-cydohexyl-1 -(frans-4-methyl- 
cyclohexyl)-3-(5-thlocyanato-thlazol-2-yl)-urea. dithioerythritol and 3-chloropropylamine 
HPLC-MS: mlz 454 (M+1). 





25 



Example 531 

{2^3-Cyclopentyl-3-(4-trmuoromethylK:yclohexyO-ureldo]-*hiazol-5-ylsulfanyO-aceti 
acid 
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OH 



Prepared as described in general procedure (F) from {2-[3-cyclopentyl-3-(4-trifluoromethyl- 
cyclohexyl)-ureidol-thiazol-5-ylsulfanyl}-acet'cacid methyl ester. 
HPLC-MS: miz 452 (M+1). 

Example 532 

1,1-Dlcyclohexyl-3-[5-(2-oxo-2-piperidin-1-yl-ethylsulfanyl)-thlazol-2-yl]-urea 



To Example 55 (0.1 mmd) in 2mL dimethylfomiamlde was added 1 .2 equivalents of DHOBl 
10 and 1 equivalent of EDAC. After stimng for 1h. 1 equivalent of piperidine and 1 equivalent of 
diisopropyletliylamine was added. The reaction was diluted with 10 ml of EtOAc and 5 ml of 
10% NaHSCM, mixed and separated. The organic phase was washed with 3 ml of water, 3 
ml of sat. NaHC03, 3 ml of brine, dried (MgS04), filtered and concentrated in vacuo. Purifi- 
cation by HPLC gave the title compound. 
1 5 HPLC-MS: mlz 465 (M+1 ). 

Example 533 

1,1-Dlcyclohexyl-3-[5-(2-morpholiri-4-yl-2K)xo-ethylsulffanyl)-thiazol-2-yIl-urea 



20 Prepared in a similar manner toExample 532 using morpholine. 
HPLC-MS: mfz 467 (M+1). 

Example 534 

2-p-(3,3-Dlcyclohexyl-ureldo)-thIazol-5-ylsulfanyl]-N,N-diethyl-acetamide 





,o 
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CH, 



Prepared in a similar manner to Example 532 using diethylamine. 
HPLC-IVIS: m/z 453(1^+1). 

5 Example 535 

4K2-[2-(3,3-Dlcyclohexyl-ureido)-thiazol-5-ylsulfanyll-acetyl}-piperazine-1-carboxyllc 
acid tert-butyl ester 



Prepared In a similar manner to Example 532 using ferf-butyl-l-piperazine carboxylate. 
1 0 HPLC-MS: miz 566 {M+1 ). 

Example 536 

N-Ben2yl-2-p-{3,3-dicyciohexyl-urrido)-thlazol-5-ylsulfanyll-acetamlde 



1 5 Prepared in a similar manner to Example 532 using benzylamine. 
HPLC-MS: m/z 487 (M+1). 

Example 537 

1-(1 -Butyryl-plperidln-4-yl)-1 -((raiis-4-methyl-cyclohexyO-3-[5-(2-inorpholin^yl 
20 ethylsulfanyl)-thiazol-2-yl]-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-butyryl-plperidin-4-yl)-1- 
(f/ans-4-methyl-cycloliexyi)-3-(5-tliiocyanato-thiazol-2-yl)-urea. dithioerythritol and N-(2- 
ciiloroethyl)morpiioIine 





,o 




wo 2005/066145 



PCT/DK2005/000002 



HPLC-MS: mfz 539 (M+1). 
Example 538 

345-(2-Azepan-1-y!-ethylsulfanyl)-thiazol-2-yl]-1-(1-butyryl-pip 
methyl-cyclohexyl)-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-butyryl-piperidin"4-yl)-1- 
(frans-4-methyl-cyclohexyI>-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 2- 
(hexamethyleneimino) etfiylchloride 
HPLC-MS: m/z 452 {M+2). 

Example 539 

1-{1-Butyryl-piperidin-4-yl)-1-(frans-4-methyl-K:yclohexyI)-3-[5-<2-^^ 
ethylsu lfanyi)-thiazol-2-yl]-urea 



15 Prepared as described in general procedures (H) and (I) using 1-(1-butyryl-piperidin-4-yl)-1- 
(f/^ns-4-me%l-cyclohexyl)-3-(5-thioqranato-thi^^^ dithioerythritol and N-(2- 

chloroethyl)pynrolldme. 
HPLC-MS: m/z 525 (M+2). 

20 Example 540 

1K1-Butyryl-piperidin-4-yl)-3H[5-(2-diethylamlno-ethylsulfanyl)-th 

methyl-cyclohexyl)-urea 



Prepared as described in general procedures (H) and (1) using 1-(1-butyryl-piperidin-4-yl)-1- 
25 ((ra/7s-4-methyl-cyclohexyl)-3-(5-thiocyanato-thiazo!-2-yl)-urea, dithioerythritol and 2- 
diethylamino-ethanethiol 
HPLC-MS: miz 526 (M+2). 



5 
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Example 541 

1K1-Butyryl-plperldln-4-yI)-1-(*rans-4HiiethylK:yclohexyl)-^^^ 
yl)Hirea 



Prepared as described in general procedures (H) and (I) using 1-(14)utyryl-piperidin-4-yl)-1- 
(&anS"4-me%l-cydoiiexyl^3-(5-thiocyanato-tliiazol-2-yl)-urea, dithioerythritol and io- 

domethane. 

HPLC-MS: miz 441 {M+2), 
Example 542 

1-I1K2-C^clopropyl-acetyl)-plperldln-4-yO-1-(frans-4-methyl-cycto 
triiazol-2-yi)-urea 



CH3 

15 Prepared as described in general procedure (G) using 4-(frans-4-methyl-cyclohexylamino)- 
piperidine-l-carboxylic acid tert-butyl ester and 2-amino-5-methylthiazole 
HPLC-MS: m/z 419 (M+1). 

Example 543 

20 l-{l-Acetyl-pyrrolidln-3{S)-yl)-1-cyclohexyl-3-[5-(2-morpholln-4-yl-et^^^ 
thiazol-2-yl]-urea 



Prepared as described In general procedure (H) using 1-cyclohexyl-3-(5-thlocyanato-thiazol- 
2-yl)-1-[1-(acetyl)-pyrrolidin-3(S)-yl]-urea, dithioerythritol and N-(2-chloroethyl)morpholine 
25 HPLOMS: m/z 482 (M+1 ). 
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Example 544 

1K1-Acetyl-pyrrolldIn-3(R)-yl)-1-cyclohexyI.345-(2-pyrrolidln-1.yl-ethylsulfa 
2-yq-urea 




5 Prepared as described in general procedure (H) using 1-cyclohexyl-3-{5-thiocjranato-thiazol- 
2-y|)-i.[i.(acetyl)-pyrrolidin-3(R)-yl]-urea, ditliloerythritol and N-(2-chloroethyl)pyrro!idine. 
HPLC-MS: m/z 466 (M+1). 



Example 545 

10 H<taiis-4.Methyl-cyclohexyl)^-(5-methy|.thlazol-2-yO-H1-(3,3,3-trffluoro-^^ 
piperidln-4-yl]-urea 

0" 

CH, 

Prepared as described in general procedure (G) using 4-(frans-4-methyI-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-methylthlazole 
15 HPLC-MS: miz 447 (M+1). 



20 



Example 546 

{2-I3-Cyclohexyl-3Ktfans4-hydroxy-«yclohexyl)Hireldo]-4hlazol-5-ylsulfanyl}-acett^ 
acid 



HO, - -0" 



6 

Prepared in a similar manner to Example 381 using [<rans-4-(tert-butyl-dimethyl-silanyloxy)- 
cyclohexylj-cyclohexyl-amine and 5-aminothiazoie-2-mercaptoacetic add ethyl ester. 
HPLC-MS: m/z 414 (M+1). 



25 



Example 547 

3-(5-Chloro-thla20l-2-yl)-1 -cyclohexyI-1 -(frans-4-hydroxy-cyclohexyl)-urea 
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6" 

Prepared in a similar manner to Example 381 using [frans4-(tert-butyl-dimethyl-siianyloxy)- 
cydohexyll-cyclohexyl-amine and 5-chioro 2-aminotliiazole. 
HPLC-MS: miz 358 (M+1). 
5 Example 548 

{2K3-Cyclohexyl-3-(trans-4-methoxy-cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetlc 
acid 



6" 

Prepared as described in general procedures (A) and (B) and (F) using frans-4-metlioxy- 
1 0 cyclo»iexyi]-cycloiiexyl-amine and 5-aminotliiazole-2-mercaptoacetic acid etiiyi ester. 
HPLC-MS: m/z 428 (M+1). 

Example 549 

1-Cycloheptyl-3-[5K2-dlethylamlno-ethylsulfanyl)-4-methyl-tlilazol-2-yll-1-('rans-4- 
15 methyl-cyclohexyI)-urea 



£3 

H,C \^ CH, 

Prepared as described in general procedure (H) using dithioerythritol and N-(2- 

chtoroethyi)morpholine 

HPLC-MS: m/z 481 (M+1). 

20 

Example 550 

1-Cycioheptyl-1-(<rans-4-methyl-cyclohexyl)-3-[4-methyi-5-(2-pyrrolid!n-1-yl- 
ethylsulfanyl)-thlazol-2-yl]-urea 
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Prepared as described in general procedure (H) using dithioerythritol and N-(2- 

chloroethyl)pyrrolidine 

HPLC-MS: fn/z 479 (M+1). 

5 

Example 551 

1.Cycloheptyl-1-(rrans-4-nriethyI-cyclohexyl)-344-nfiethyl-5-(2-piperidin^^ 
ethylsulfanyl)-thiazol-2-yl]-urea 




10 Prepared as described in general procedure (H) using dithioerythritol and N-(2- 
chloroethyl)plperidine 
HPLC-MS: m/z 493 (M+1). 

Example 552 

15 3-(5-Chloro4hiazol-2-yl)-1-(<rans^methyl-cyclohexyl)-1-[1-(3,3,^^^ 
plperldln-4-yq-urea 




Prepared as described in general procedure (G) using 4-(fra/7s-4-methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
20 HPLC-MS: miz 467 (M+1). 



Example 553 

3.(5<;hloro-thiazol-2-yI)-141-(2-cyclopropyl-acetyl)-plperidin-4-yll-1-(4-m 
cyclohexyl)-urea 
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l^s 



CH, 

Prepared as described in genetBl procedure (G) using 4-(fran&4-methyI-cyc!ohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS: miz 439 (M+1). 



10 To a solutton of 3-(5-chloro-thiazol-2-yl)-1-(frBns^methyl-cyclohexyl)-1-piperidin-4-yl-urea 
(0.8mmol), prepared as described in genera! procedure (G). steps 1-3, and 1.2 equivalents of 
DIPEA In 10mL dioxane was added dimethylcarijamoyi chloride (1.2 equivalents) in 1ml di- 
oxane. The rBacllon was stirred overnight at room temperature, concentrated in vacuo and 
purified by flash chromtography to give the title compound. 

15 HPLC-MS: m/z 428 (M+1). 

Example 555 

2-(3,3-Dicyclohexyl-ureido)-4-methyl-thiazole-5-sulfonlcacid (1-methyl-plperidln-4-yl)- 
amide 



5 



Example 554 

4-[3-(5-Chloro-thiazol-2-yl)-1-(*ra/is-4-methyl-cyclchexyl)-ureidol-piperldlne-1- 
carboxylic acid dimethylamide 




CH, 




20 



Prepared in a similar manner to Example 173 using dicyciohexylamlne and 4-methyl- 
thiazole-5-sulfonic acid (1-methyl-piperidin-4-yl)-amlde 
HPLC-MS: mlz 499 (M+1). 
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Example 556 

4-[3-(5-ChIoro-thia2ol-2-yl)-1-(fr3ns-4-methyl-cyclohexyI)HireW 
acid dimethylamide 



CH3 

Prepared in a similar manner to Example 554 using 3-(5-chloro-thiazol-2-yl)-1-(ffans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and dimethylsulfamoyi chloride 
HPLC-MS: miz 464 (M+1). 

Example 557 

3-(5-Chloro-thlazol-2-yl)-1-{frans-4-methyl-cyclohexyl)-1-[1-(propane-1-sul^^ 
piperIdln-4-yl]-urea 



Prepared In a similar manner to Example 554 using 3-(5-chloro-thia2ol-2-yl)-1-(inans-4- 
methyl-cyctahexyl)-1-piperidin-4-yl-urea and propanesulfonylchloride 
HPLC-MS: m/z 463 (M+1). 

Example 558 

3H5-Chloro-thlazol-2-yl)-1-(«rans-4-methyl-cyclohexyl)-1-[Hmorpho^ 
plperldin-4-yq-urea 



Prepared in a similar manner to Example 554 using 3-(5-chloro-thiazol-2-yl)-1-(irans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and 4-morpholinecarbonyl chloride 
HPLC-MS:m/z 470 (M+1). 
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Example 559 

NK4^4-[3-(5-Chloro-thiazol-2-yl)-1-(<raiis-4Hnethyl<ycIohexyOHireido]-piperi 
suifonyl}-phenyl)-acetamide 



5 Prepared in a similar manner to Example 554 using 3-(5-chloro-thiazol-2-yi)-1-(&ans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and N-acetylsulfanilyl chloride. 
HPLC-MS: m/z 554 (M+1). 

Example 560 

10 1,1 -Dicyclohexyl-3-{5-[2-(4-methyl-piperazln-1-yl)-2-oxo-ethylsulfanyl]-thiazol-2-yl}' 



CH, 

Prepared in a similar manner to Example 532 using 1-benzylplperazine. 
HPLC-MS: m/z 480 (M+1). 

15 

Example 561 

3-^5-[2-(4H3enzyl-pipei^ln-1-yl)-2-oxo-ethyfsulfanyll-thlazoi-2-yl>-1,1-dicyclohexyl-urea 



Prepared in a similar manner to Example 532 using 1-benzylpiperazlne. 
20 HPLC-MS: m/z 556 (M+1). 

Example 562 

1,1-Dlcyclohexyl-3-{5-[2-oxo-2-(4-phenyl-plpera2ln-1-yl)-ethylsulfany!l-thlazol-2-yl>- 
urea 




urea 
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Prepared In a similar manner to Example 532 using 1-phenylplperazine. 
HPLC-MS: m/z 542 (M+1). 



5 Example 563 

1,1-DI<qrciohexyW^5-|2K)xo-2.(4-pyrlmldIn-2-yl-t)lperazln-1-yO-ethylsulfanyO-^^ 
yl}-urea 




Prepared in a similar manner to Example 532 using 1-(2-pyrimldinyl)-piperazine. 
10 HPLC-MS: m/z 544 (M+1). 



Example 564 

1,1-Dicyclohexyl-3-{5-[2-oxo-2-{4-pyridin-2-yt-piperazin-1-yl)-ethylsulfanyl]-thiazol-2- 
yl}-urea 




Prepared In a similar manner to Example 532 using 1-(2-pyridlnyl)-plperazine. 
HPLC-MS: m/z 543 (M+1). 



20 



Example 565 

1,1-Dicyclohexyl-3-<5-[2-oxo-2H4-pyridin-4-yli>lperazin-1-yl)-ethyisulfanyl]-thiazol-^^ 
yl}-urea 
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Prepared in a similar manner to Example 532 using 1-{4-pyridinyl)-piperazine. 
HPLC-!\4S: m/z 543(IVI+1). 

Example 566 

1,1-Dicyclohexy|.3-{5-[2-(4-cyclopentyl-piperazln-1-yl)-2-ox(«thylsulfanyl]-lhlazol-2- 
yl}-urea 



Prepared in a similar manner to Example 532 using 1-cyclopentyli3iperazine 
HPLC-MS: m/z 534 (M+1). 

Example 567 

1 ,1 .DIcycIohexyl-3-(5-{2-oxo-2-[4-(tetrahydro-f uran-2-ylmethyl)-piperazin-1 -yl] 
ethylsulfanyl}-thiazol-2-yl)-urea 



Prepared in a similar manner to Example 532 using 1-(2-tetraliydrofurfuryl)-pipera2ine 
HPLC-MS: m/z 550 (M+1). 

Example 568 

1,1-Dlcyclohexyl-3-{5-[2-(4-ethyl-plperazln-1-yl)-2-oxo-ethylsulfanyl]-thlazol-2-yl>-urea 
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20 



6 q 

Prepared in a similar manner to Example 532 using 1-ethyl-piperazine 
HPLC-MS: miz 494 (M+1). 

Example 569 

4-[3-(5-Chloro-thiazol-2-yl)-1-{<rans-4-methyl-cyclohexyl)-ureldo]-plperldine-1- 
carboxyiic acid diethylamide 



6 



Prepared in a similar manner to Example 554 using 3-(5-chloro-thlazol-2-yl)-1-(fr-ans-4- 
1 0 methyl-cyclohexyl)-1 -piperidin-4-yl-urea and diethylcarbamoyi chloride 
HPLC-MS: m/z 456 (M+1). 
Example 570 

3-[2-(3-Cycioheptyl-3-cyclohexyi-ureido)-thiazol-5-ylsuifanyl]-propionic acid 



1 5 [2"(3-Cycloheptyl-3-cydohexyl-ureido)-thiazol-5-ylsulfanyll-propio acid ethyl ester pre- 
pared as described in general procedure (A) using cycloheptyl-cyclohexylamine and 5- 
aminothiazole-2-mercaptoacetic add ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound 
HPLC-MS: m/z 426 (M+1). 



Example 571 

1 -(1 -Acetyl-piperidln-4-yl)-1 -cyclohexyl-3-[5-(2-piperidln-1-yl-ethylsulfanyl)-thiazol-2- 
yl]-urea 
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Prepared as described In general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
cyclohexyl-3-(5-thiocyanato-thiazDl-2-yl)-urea, dithloeiythritol and IM-(2-chloro8thyl)plperidine 
HPLC-MS: m/z 494 (M+1). 

5 

Example 572 

1-Cyclohexyl-1-(<rans-4-methyI-cyclohexyI)-3-I5-(2-pyrrolldin-1-yl-ethylsulfanyl)- 
th!azol-2-yq-urea 




10 Prepared as described in general procedure (H) using 1-(yclohexyl-1-(frans-4-methyl- 
cyclohexyl)-3-(5-thlocyanato-thlazo!-2-yl)-urea, dithioerylhritol and N-(2- 
chloroethyl)pyrrolidlne 
HPLC-MS: m/z 452 (M+1). 

15 Example 573 

1,1-Dlcyclohexyl"3-[5-(2-oxo-2-piperazln-1-yl-ethylsulfanyl)-thia2ol-2-yl]-urea 




To Example 55 (O.lmmol) in 2mL dimethylfonmamide was added 1 .2 equivalents of DHOBt 
and 1 equivalent of EDAC. After stirring for 1h, 1 equivalent of piperazine and 1 equivalent of 
20 diisopropylethylamine was added. The reaction was diluted with 10 ml of EtOAc and 5 ml of 
10% NaHS04, mixed and separated. The organic phase was washed with 3 ml of water, 3 
ml of sat. NaHC03, 3 ml of brine, dried (MgS04), filtered and concentrated in vacuo. Purifi- 
cation by HPLC gave the title compound. 
HPLC-MS: mlz 466 (M+1). 

25 



Example 574 
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3-(5-Chloro-thla2ol-2-yl)-lK«rans-4-n(iethyl-cyclohexyl)-1-[1KpiperidIne-1-carbony^^ 
piperidin-4-yi]-urea 



CH, 

Prepared in a similar manner to Example 554 using 3-(5-chloro-thlazol-2-yl)-1-(irans-4- 
5 methyt-(yclohexyl)-1-piperidin-4-yl-urea and 1-piperidlnecarbonyl chloride 
HPLC-IVIS: miz 468 (M+). 

Example 575 

3-{2-I3-Cyclohexyl-3-(4Adlfluoro-cyclohexyl)-ureldo]-thlazol-5-ylsulfanyl}-proplonlc 
10 acid 



Reaction of Boc-arnino(yclohexanone with DAST in DCM for 24h at room temperature gave 
(4,4-Difluoro-<:yclohexyl)-carbamic add tert-butyl ester after flash chromatography. Boo de- 
protection using TFA followed by reductive amination with cyclohexanone using general pro- 
15 cedure B gave cyclohexyl-(4,4-difluoro-cyclohexyl)-amlne. Treatment with GDI and 5- 

aminothlazol-2-mercaptopropionic acid ethyl ester using general procedure (A) gave 3-{2-[3- 
Cyclohexyl-3-(4,4-difluoro-cyclohexyl)-ureido]-thlazol-5-ylsulfanyl}-propionic acid ethyl ester, 
which was hydrolysed using general procedure (F) to give the title compound. 

20 HPLC-MS: m/z 448 (M+1). 
Example 576 

3-(5-Chloro-thiazol-2-yl)-1-(trans-4-methyl-cyclohexyl)-1-[1-(propane-1-sulfonyl)- 
piperidln-4-yl]-urea 




F 





25 
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Prepared as described In general procedure (G) using 3-(5-chloro-thia2ol-2-yl)-1-(frans-4- 
methyl-cyclohexyl)-1-plpeiidln-4-yl-urea and 3-chloropropane-1-sulfonyl chloride 
HPLC-MS: mlz 463 (M+1). 

5 Example 577 

1 -(1 -Acetyl-plperldin-4-yO-1 -cyclohexyi-d-(5-fiuoro-thiazol-2-yl)-urea 

6" 

Prepared as described In general procedures (A) and (B) using 1-(4-cyclohexylamino- 
piperidin-1-yl)-ethanone and 5-fluoro-2-aminothia20le. 
10 HPLC-MS: mfz 391 (M+23). 

Example 578 

1,1-Dicyclohexyl-3-(5-fluoro-thlazol-2-yI)-urea 

6" 

15 Prepared as described in general procedures (A) and (B) using dicyclohexylamine and 5- 
fluoro-2-aminothiazole. 
HPLC-MS: /n/z 326 (M+1). 

Example 579 

20 1^yclohexyW-(5-fluoro-thiazol-2-yl)-1-(<rans-4-methyI-cyclohexy^^ 

CH, 

Prepared as described In general procedures (A) and (B) using (yclohexyl-(frans-4-methyl- 
<^lohexyl)-amine and &fluoro-2-amlnothia2ole 
HPLC-MS: mfz 340 (M+1). 

25 

Example 580 
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3-(5-Chloro-thlazol-2-yl)-1-cyclohexyl-1-(3-cyano-cyclohexyI)-urea 

CN 



6" 



Prepared as described in general procedures (A) and (B) using Q^clohexyl-(3- 
cyanocyclohexyl)-amine and 5-chloro-2-aminothla2oIe 
HPLC-IVIS: miz 367 (M+). 

Example 581 

6-{4-I3H5-Chloro4hlazol-2-yl)-lH:yclohexyI-ureldol-pIperldln-1-y0^ acid 



Prepared as described in general procedure (G) using 3-(5-chloro-thiazol-2-yl)-1-(fr-ans-4- 
methyl-cycloiiexyl)-1-piperidin-4-y!-urea and adipic acid. 
HPLOMS: mIz 471 (M+). 

Example 582 

1-Cyclohexyl-1-(2-methyI-cyclohexyl)-3'-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using cyclohexyl-(2- 
methylcyciohexyl)-amine and 2-aminothiazole 
HPLOMS: mIz 322 (M+). 

Example 583 

5K4-[3-(5-Chloro4hlazol-2-yl)-1-cyclohexyi-ureldo]-piperidin-1-ylh^^ 





HO' 
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Prepared as described in general procedure (G) using 3-(5-chloro-thlazol-2-yl)-1-(frans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and glutaric add 
HPLC-MS: miz 457 (M+). 



5 Example 584 

2-^2-[3-Cyclohexyl-3-(tranS'44nethyl*K:yciohexyi)-ureido]-thiazol-^^^ 

acid 




Prepared as described in general procedure (H) using 1-cyclohexyl-Htrans-4-methyl- 
10 <yclohexyl>-3-(5-thiocyanato-thia2ol-2-yl)-urea. dithioerythritol and ethyl-2-bromopropionate. 
HPLC-MS: m/z 428 (M+1). 



15 



Example 585 

7-{4-[3-(5-Chioro-thiazol-2-yi)-1 -cyclohexyl-ureido]-piperidin-1 -yi}-7-oxo-heptanoic acid 




6" 



Prepared as described in general procedure (G) using 3-(5-chloro-thiazol-2-yl)-1-(frans-4- 
methyl-cycloliexyl)-1-piperidin-4-yl-urea and pimelic acid. 
HPLC-MS: m/z 485 (M+). 

20 Example 586 

(2-{3-((rans-4-Methyl-cyclohexyl)-3-[1-(morpholine-4-carbonyl)i>iperidin-4-yll-ureId 
tliiazol-5-yIsuIfanyl)-acetic acid 

CH, 

(2-{3-(frans-4-Methyl-cyclohexyl)-3-[1-(rnorplioline-4-carbonyl)-piperidin^ 
25 5-yIsulfanyl)-acetic acid ethyl ester was prepared in a similar manner to Example 554 using 
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{2H3-(frans-4-methyl-<^dohexyl)-3-piperidirH^yl-ureW add ethyl 

ester and 4-morphonnecarbonyl diloiide. Hydrolisis using general procedure (F) gave the 
title compound HPLC-MS: 
miz 526 (M+). 



Example 587 

2-{2H;3-Cyclohexyl-3-(frans-4-methyl-cyclohexyl)-ureidD]4hiazol-5-y^ 
propionic acid 



10 Prepared as described in general procedure (H) using 1-cydohexyl-1-(frans-4-methyl- 
cydohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and ethyl-2-bromo-2-methyl 
propionate. 

HPLC-MS: m/z 441 (M+1). 
15 Example 588 

1-{2-[3-Cyclohexyl-3-(<rans-4-methyl-cyclohexyl)-ureldol-Uiiazol-5-ylsuIfany^ 
cyclobutanecarboxylic acid 



Prepared as described in general procedure (H) using 1-cyclohexyM-(&Bns-4-methy!- 
20 cydohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and ethyl-1 -bromocydobutane 
carboxylate. 

HPLC-MS: m/z 453 (M+1). 



5 





Example 589 

25 {243-{1-Dlmethylsulfamoyl-piperidin-4-yl)-3-(rrans-4-methyl<ycloliexyl)-ureldo^ 
tiiiazol-5-ylsulfanyl}-acetic acid 
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{2-[3-(1-Dimethylsulfamoyl-piperidin-4-yl>3-(frans-4-me% 

ylsulfanyl}-acetic acid ethyl ester was prepared in a similar manner to Example 554 using {2- 
[3-(frans-4-methyl-cyclohexyl)-3-piperidin-4-yl-ureido]-thiazol-5-ylsufe acid ethyl 

5 ester and dimethylsulfamoyi chloride. Hydrolisis using general procedure (F) gave the title 
compound. 



HPLC-MS: m/z 520 (M+1). 
Example 590 

10 {243K1-Dimethylcarbamoyl-piperidin-4-yl)-3-(fra/?s-4-methyl-cyclohexyl)-ureidol- 
thiazol-5-ylsulfanyl}-acetic acid 




{2-[3-(1-Dimethylcarbamoyl-piperidin-4-yl)-3-(frans-4HTiethyl-cyclohexyl)^^ 
ylsulfanyl}-acetic acid ethyl ester was prepared in a similar manner to Example 554 using {2- 
1 5 [3-(frans-4-methyl-cycIohexyl)-3-piperidin-4-yl-ureido]4hia2ol-5-ylsulfanyl}-^ acid ethyl 
ester and dlmethylcarbamoyl chloride. Hydrolisis using general procedure (F) gave the title 
compound. 

HPLC-MS: m/z 484 (M+1). 



20 Example 591 

2K2-[3-CycIohexyI-3-((rans-4-methyl-cyclohexyl)-ureido]-thiazol-5-ylsulfa 
butyric acid 




Prepared as described In general procedure (H) using 1-cyclohexyl-1-((rans-4-methyl- 
25 cyclohexyl)-3-(5-thlocyanato-thiazol-2-yl)-urea, dithioerythritol and ethyI-2-bromoisovalerate. 
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HPLC"MS:m/z 455 (M+1). 



Example 592 

1,1-Dicyclohexyl-3-(5-methylsulfenyl-pyrazin-2-yl)-urea 




-CH3 



Prepared as described in general procedures (A) and (B) using dicyclohexylamine and 5- 

methylsulfanyl-pyrazin-2-ylamine 

HPLC-MS: miz 349 (M+). 



10 Example 593 

4-[2-(3,3-Dicyclohexyl-ureido)-4-methyl4hiazole-5-sulfonylamlno]-plperi^ 

carboxyllc acid ethyl ester 




Prepared as described in Example 173 using ethyl 4-amlno-l-piperidine carboxylate, dicy- 
1 5 clohexylamlne and 2-acetylamino-thlazole-5-sulfonyl chloride. 
HPLC-MS: m/z 556 (M+1). 



Example 594 

1 -Cyclohex-3'^nyl-l -Gyclohexyl-3-thlazol-2-yl-urea 




Cyclohex-3-enyl-cyclohexylamine was prepared by reductive amination of cyclohex-3- 
enylamine and cydohexanone using general procedure (B). Reaction with carbonyl diimida- 
zole and 2-amlnothiazole using general procedure (A) gave the title compound. 
HPLC-MS: m/z 306 (M+1). 



Example 595 
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3-(5-Chloro4hiazol-2-yl)-1-cyclohex-3-enyl-1-cyclohexyl-urea 



6" 



Cyclohex-3-enyl-cyclohexylamine was prepared by reductive amination of cyclohex-3- 
enylamine and cyclohexanone using general procedure (B). Reaction witli CD! and 5-chloro- 
5 2-aminothiazole using general procedure (A) gave the title compound. 

HPLC-MS:/n/z341 (M+1). 

Example 596 

10 1,1-Dicyclohexyl-3-(5-{2-[4-(4-methoxy-phenyl)-plperazln-1-yll-2-oxo-ethylsulfanyl}- 
thiazol-2-yl)-urea 



Prepared in a similar manner to Example 532 using 1-{4-methoxophenyl)piperazlne 
HPLC-MS: m/z 583 (M+1). 

Example 597 

3.{5-[2-(4-Acetyf-plperazln-1-yl)-2-oxO"ethylsutfanyll-thlazol-2-yl>-1,1-dlcydohex^ 





H,C 

Prepared in a similar manner to Example 532 using 1-acetylpiperazine 
20 HPLC-MS: m/z 508 (M+1). 



Example 598 
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3K542K4-Benzo[1,3ldioxol-^yl-plperazin-1-yO-2-oxo-ethylsulfanyQ4hlazol-2-yl}-1.1 
di(^clohexyl-uFea 



Prepared in a similar manner to Example 532 using 1-benzo[1,3]dioxol-5-y!-piperazine 
5 HPLC-MS: miz 586 (M+1). 

Example 599 

1 ,1 -Dicyclohexyl-3-(5-{2-[4-(1 -methy1-piperidin-4-ylmethyl)-pipera2ln-1-yll-2-oxo- 
ethylsuifanyl}-thiazol-2-yl)Hirea 



Prepared in a similar manner to Example 532 using 1-(N-methyl-4-piperidlnmethyl)piperazine 
HPLC-MS: m/z 577 (M+1). 

Example 600 

15 1,1 -Dlcyclohexyl-3-(5-{2-[4-(1 -methyl-piperidin-4-yl)-pipera2l n-1 -yl]-2-oxo- 
ethylsulfanylHhiazol-2-yl)-urea 




10 





Prepared In a similar manner to Example 532 using 1-(1-metliyl-4-piperidinyl)piperazine. 
20 HPLC-MS: mIz 563 (M+1). 
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Example 601 

3-(2K3^(tans-4-MethylK:yclohexyl)-3-[1-(morphollne-4-carb^ 
ureidoHhiazol-5-yl5ulfanyl)-propionic acid 




5 3-(2-^3-(4-MethylKyclohe)cyl)-3-I1-(moipholine-4Kjarbonyl^^^ 

ylsu!fanyl)-propionic acid ethyl ester was prepared in a similar manner to Example 554 using 
3-{2-[3-(frBns-4-methyl-cyclohexyl)-3-piperidin-4-yI-ureido]-thiazol-5-yte add 
ethyl ester and 4-morpholinecarbonyl chloride. Hydrolysis using general procedure (F) gave 
the title compound 
10 HPLC-MS: miz 541 (M+1). 



Example 602 

3-{2-[3-(1-Dimethylsulfamoyl-piperidln-4-yl)-3-(fiBns-4HnethylK^^^ 
thiazol-5-ylsulfanyl}-propioniG acid 




3-{2-[3-(1~Dimethylsulfamoyl-plperidin-4-yl)-3-(trans-4HfTiethyl-^^ 

ylsulfanyl}-propionic acid ethyl ester was prepared in a similar manner to Example 554 using 
3-(2.[3-(frans-4-methyl-cyclohexyl)-3-piperidin-4-yl-ureido]-thlazol-5-^ acid 
ethyl ester and dimethylsulfamoyi chloride. Hydrolisis using general procedure (F) gave the 
20 title compound 

HPLC-MS: m/z 535 (M+1). 



25 



Example 603 

3K243-(1-DimethyIcarbamoyl-piperldin-4-yl)-3K<rBns-4-methylK:yclohexyl)-ur 
thiazol-5-ylsulfanyl}-propionic acid 
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3-^2^3-(1-Dimethyl(:arbamoyl-piperidin-4-yl)-3-(frans-4-me%k;ydohexyl)-ureido]-thi 
ylsulfanyl}-propionic acid ethyl ester was prepared in a similar manner to Example 554 using 
3-{2-[3-(^^ans-4-methyl-cyclohexyl)-3-piperidin-4-yl-ureido]-thiazol-5-ylsulfanyl^propionic acid 
5 etfiyl ester and dimethylcarbamoyi chloride. Hydrolysis using general procedure (F) gave the 
title compound 
HPLC-MS: m/z 499 (M+1). 

Example 604 

1 0 3-(5-Bromo-thlazol-2-yl)-1 -[1 -(2-fluoro-phenyl)-plperidin-4-yl]-1 -(4-trans-methyl- 
cyclohexyl)-urea 




H3C 

The title compound was prepared (227 mg, 46%) in a manner similar to general procedure 
(C) using 5-bromo-2-aminothiazole (180 mg, 1.0 mmol), [1-(2-fluoro-phenyl)-piperidin-4-yl]- 
1 5 (4-frans-methyl-cyclohexyl)-amine (300 mg, 1 .0 mmol), catalytic DMAP and CDI (1 63 mg, 1 .0 
mmol) in dichloroethane. 

NMR (CDCI3): 5 8.12 (br, 1H). 7. (s. 1H). 4 (s, 2H). 3. (m, 2H), 1. (m, 12H). 1. (m, 8H) 
ppm; HPLC-MS: m/z 497 (M+1). 



20 



Example 605 (TTP-00214142) 

{2-[3H[1-(2-Fluoro-phenyl)-piperidin-4-yI]-3-(4-<rans-methyl-cyclohexyl)-ureido]-thiazol 
5-ylsulfenyl}-acetic acid methyl ester 
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H,C 



The title compound was prepared (49 mg, 27%) as described in general procedure (D) using 
3-(5-bromo-thiazol-2-yl)-1-[1-(2-fluoro-phenyl)-piperidin-4-yl]-1-(4-trans-methyl-cycioliexy!)- 
urea (170 mg, 0.34 mmol), methyl thioglycolate (122 pL, 1.37 mmol) and powdered K2CO3 
5 (332 mg, 2.40 mmol) as the base. 

NMR (CDCI3): 5 8.28 (br, 1H), 7.41 (s. 1H), 6.92-7.09 (m, 4H), 3.85 (m, 1H), 3.72 (s, 3H), 
3.52 (d, 2H), 3.40 (m, 3H), 2.75 (t, 2H). 2.25 (m, 2H). 1.98 (m, 2H), 1.77 (m, 4H), 1.42 (m. 
2H). 1.08 (m, 2H), 0.91 (d, 3H) ppm; HPLC-MS: m/z 521 (M+1). 

10 Example 606 

{2-I3-[1-(2-Fluoro-phenyl)-piperidln-4-yl]-3-(4-trans-methyl-cyclohexyl)-ureldo]-thlazol- 
5-ylsulfanyl}-acetic acid 




The title compound was prepared (17 mg, 58%) as described in general procedure (F) using 
15 {2-l3-[1-(2-fluoro-phenyl)-piperidin-4-yl]-3-(4-fra/7^methyl-cyclohexyl)-ureido]-thiazol-5- 
ylsulfanyl}-acetic acid methyl ester (30 mg, 0.057 mmol) and lithium hydroxide. 
HPLC-MS: m/z 507 (M+1). 



Example 607 

20 3-{2-[3-[1-{2-Fluoro-phenyl)-piperldln-4-y!]-3-(4-<rans-methyl-cyclohexyl)-ureldol 
thiazoi-5-ylsuifanyl}-propionic acid methyl ester 
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H,C 



The title compound was prepared (42 mg, 36%) as described In general procedure (D) using 
3<^5-bromo4hla2ol-2-yl)-H1-(2-fluoro-phenylH)iperidin-4-yQ-1-(4-trans-niethyl-^^^ 
urea (107 mg, 0.22 mmol), methyl thiopropionate (72 pL, 0.65 mmol) and powdered K2CO3 
5 (1 80 mg, 1 .29 mmol) as the base. 

NMR (CDCI3): 5 8.33 (br, 1H), 7.35 (s, 1H). 6.91-7.11 (m. 4H), 3.88 (m, 1H), 3.69 (s. 3H), 
3.53 (d. 2H), 3.41 (m. 1H), 2.93 (t, 2H), 2.77 (t, 2H). 2.62 (t. 2H), 2.26 (m, 2H). 2.00 (m, 2H), 
1.60-1.88 (m, 5H), 1.45 (m, 2H), 1.10 (m. 2H). 0.92 (d, 3H) ppm; HPLC-MS: m/z 535 (M+1). 

10 Example 608 

3-{2-[3.[1-<2-Fluoro-phenyl)-plperlclln-4-yl]-3-(4-frans-methyl-cyclohexyl)-ureldo]- 
thiazol-5-ylsuifanyl}-propfonic acid 




The title compound was prepared (8 mg, 60%) as described in general procedure (F) using 
1 5 3-{2-[3-{1 -(2-fluorophenyI)-piperidin-4-yl]-3-(4-ffans-methyl-cyclohexyl)-ureido]-thiazol-5- 
ylsulfanyl}-propionic acid methyl ester (15 mg. 0.028 mmol) and lithium hydroxide. 
HPLC-MS: m/z 521 (M+1). 



20 PHARMACOLOGICAL METHODS 
Glucoklnase Activity Assay (I) 

Glucokinase activity Is assayed spectrometrically coupled to glucose 6-phosphate dehydro- 
genase to detennine compound activation of glucokinase. The final assay contains 50 mM 
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Hepes, pH 7.1, 50 mM KCI, 5 mM MgCfe, 2 mM dithlothre'rtol, 0.6 mM NADP, 1 mM ATP. 
0.195 jiM G-6-P dehydrogenase (from Roche. 127 671). 15 nM recombinant human glu- 
coklnase. The glucoklnase fs human IK/er glucokinase N-temilnally truncated with an N- 
temilnal His-tag ((His)8-VEQILA. Q466) and Is expressed In E.coll as a soluble protein with 

5 enzymatic activity comparable to liver extracted 6K. 

The purification of His-tagged human glucoklnase (hGK) was perfonned as follows: The cell 
pellet from 50 ml E. coll culture was resuspended In 5 ml extraction buffer A (25 mM HEPES. 
pH 8.0, 1 mM MgCl2. 150 mM NaCI, 2 mM mercaptoethanol) with addition of 0.25 mg/ml ly- 
sozyme and 50 pg/ml sodium azide. After 5 minutes at room temperature 5 ml of extraction 

10 buffer B (1.5 M NaCI, 100 mM CaCU, 100 mM MgCb. 0.02 mg/ml DNase 1 , protease inhibitor 
tablet (Complete® 1697498): 1 tablet pr. 20 ml buffer) was added. The extract was then cen- 
trifugated at 15.000 g for 30 minutes. The resulting supernatant was loaded on a 1 ml Metal 
Chelate Affinity Chromatography (MCAC) Column charged with Ni^. The column is washed 
with 2 volumes buffar A containing 20 mM imidazole and the bound his-tagged hGK is sub- 

1 5 sequently eluted using a 20 minute gradient of 20 to 500 mM imididazol In buffer A. Fractions 
are examined using SDS-gel-elet*Fophoresis. and fractions containing hGK (MW: 52 KDa) 
are pooled. Finally a gelfiltration step is used for final polishing and buffer exhange. hGK con- 
taining fractions are loaded onto a Superdex 75 (16/60) gelfiltration column and eluted with 
Buffer B (25 mM HEPES. pH 8.0, 1 mM MgQz, 150 mM NaCI, 1 mM DIthlothreitol). The puri- 

20 fied hGK is examined by SDS-gel electrophoresis and MALDI mass spectrometry and finally 
20% glycerol Is added before freezing. The yield from 50 ml E. coll culture is generally ap- 
proximately 2-3 mg hGK with a purity >90%. 

The compound to be tested Is added Into the well In final 2.5% DMSO concentration in an 
amount sufficient to give a desired concentration of compound, for instance 1 , 5, 1 0, 25 or 50 

25 pM. The reaction starts after glucose is added to a final concentration of 2, 5, 1 0 or 1 5 mM. 
The assay uses a 96-well UV plate and the final assay volume used is 200 pl/well. The plate 
Is incubated at 25''C for 5 min and kinetics Is measured at 340 nm in SpectraMax every 30 
seconds for 5 minutes. Results for each compound are expressed as the fold activation of 
the glucoklnase activity compared to the activation of the glucokinase enzyme in an assay 

30 without compound after having been subtracted from a "blank", which is witiiout glucokinase 
enzyme and wittiout compound. The compounds in each of tiie Examples exhibits activation 
of glucoklnase In tills assay. A compound, which at a concentration of at or below 30 pM 
gives 1 .5 - fold higher glucoklnase activity ttian Vne result from tiie assay witiiout compound. 
Is deemed to be an activator of glucoklnase. 



35 
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The glucose sensitivity of the compounds are measured at a compound concentration of 10 
pM and at glucose concentrations of 5 and 15 mM. 

Glucokinase Activity Assay (II) 

5 Deterrnination of glycogen deposition In isolated rat hepatocytes: 

Hepatocytes are isolated from rats fed ad libitum by a two-step perfusion technique. Cell vi- 
ability, assessed by trypan blue exclusion, is consistently greater than 80%. Cells are plated 
onto collagen-coated 96-well plates in basal medium (Medium 199 (5.5 mM glucose) sup- 
plemented with 0.1 mM dexamethasone, 100 units/ml penicillin, 100 mg/ml streptomycin. 2 

10 mM L-glutamine and 1 nM insulin) with 4 % FCS at a cell density of 30.000 cells/well. The 
medium Is replaced with basal medium 1 hour after initial plating in order to remove dead 
cells. Medium Is changed after 24 hours to basal medium supplemented with 9.5 mM glu- 
cose and 10 nM insulin to induce glycogen synthesis, and experiments are perfomned the 
next day. The hepatocytes are washed twice with prewarmed (37°C) buffer A (1 17.6 mM 

15 NaCI, 5.4 mM KCI, 0.82 mM Mq^Oa, 1.5 mM KH2PO4, 20 mM HEPES, 9 mM NaHCOa. 
0.1% w/v HSA. and 2.25 mM Caa2. pH 7.4 at 37"C) and incubated in 100 pl buffer A con- 
taining 15 mM glucose and increasing concentrations of the test compound, such as for in- 
stance 1, 5. 10. 25, 50 or 100 pM, for 180 minutes. Glycogen content is measured using 
standard procedures(Agius, Let al. Biochem J. 266. 91-102 (1990). A compound, which 

20 when used in this assay gives an significant increase in glycogen content compared to the 
result from the assay without compound, is deemed to have activity in this assay. 

Glucokinase Activity Assay (III) 

Stimulation of insulin secretion by glucokinase activators in INS-IE cells 

The glucose responsive fi-ceW line INS-1E is cultivated as described by Asfari M et al.. Endo- 
25 crinology. 130, 167-178 (1992). The cells are then seeded into 96 well cell culture plates and 
grown to a density of approximately 5x10"^ per well. Stimulation of glucose dependent insu- 
lin secretion is tested by incubation for 2 hours in Krebs Ringer Hepes buffer at glucose con- 
centrations from 2.5 to 15 mM witti or witiiout addition of glucokinase activating compounds 
in concentrations of for instance 1. 5, 10. 25, 50 or 100 pM, and ttie supematants collected 
30 for measurements of insulin concentrations by ELISA (n= 4). A compound, which when used 
in this assay gives an significant increase in insulin secretion in response to glucose com- 



wo 2005/066145 PCT/DK2005/000002 

313 

pared to the result from the assay without compound, is deemed to have activity in this as- 
say. 

While the Invention has been described and illustrated with reference to certain prefen-ed 
5 embodiments thereof, those skilled In the art will appreciate that various changes, modifica- 
tions and substitutions can be made therein without departing from the spirit and scope of the 
present Invention. For example, effective dosages ottier than the preferred dosages as set 
forth herein may be applicable as a consequence of variations In the responsiveness of the 
mammal being treated for glucokinase-deficiency mediated disease(s). Likewise, the specific 
10 phannacological responses observed may vary according to and depending on the particular 
active compound selected or whether there are present phamnaceutical carriers, as well as 
ttie type of fbnnuiation and mode of administration employed, and such expected variations 
or differences In the results are contemplated In accordance with the objects and practices of 
the present invention. 
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CLAIMS 



1. A compound of general fomnula (I) 

(0 

5 

wherein is C^-cycloalkyl, C3^-cycloali<enyl, Ca^-heterocyclyl, CM-heterocycloall<enyl, 
fused aryl-CM-cycloalkyI, or fused iieteroaryl-CM-cycloalkyl, each of which is optionally sub- 
stitutedwith one or more substituents R^, R*, R^and R^; 

r2 is CM-cycloalkyI, Ca^-cycloalkenyl, Cs-s-heterocydyl, Ca^-heterocydoalkenyl. fused aryl- 
1 0 Ca«-<ycloalkyl or fused heteroaryl-Ca-s-cycloalkyl, each of which Is optionally substituted with 
one or more substituents R^. R^and R^, and 

R^ R", R^, R^. R^, R^^and R^^ are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, oxo, carboxy, -CF3; or 
15 • -NR'°R''; or 

• Ci^alkyl, Ca^alkenyl. Cz^alkynyl, Ca^-cycloalkyl, Ca^-cycloalkyl-Ci^-alkyl, aryl, aryl- 
Ci^alkyl, heteroaryl-Ci^-alkyl, Ci^-alkoxy, Ca^cloalkyl-Ci^alkoxy, aryl-Ci^- 
alkoxy, heteroaryl, heteroaryl-Ci.6-alkoxy, aryloxy, heteroaryloxy, Ci^-alkylthio. aryl- 
thio, heteroarylthio, Ca^-cycloalkylthlo, aryl-Ci^-alkylthio, heteroaryl-Ci^alkylthio, Ci. 

20 6-alkylsulfenyl, Ca^-cycloalkyl-Ci^-alkylthlo, Ci^-alkyl-C(0)-0-Ci^-alkyI. Ci^alkoxy- 

Ci^-alkyl, Ci^alkylthio-Ci^-alkyl, carboxy-Ci^-alkyloxy. amlno-Ci^-alkyl, Ci^- 
alkylamino-Ci^-alkyl, di-(Ci4-alkyl)amino-Ci^-alkyl, Ci^-alkylsulfamoyl, di(Ci^ 
alkyl)sulfamoyl, Ci^alkylsulflnamoyl or di(Ci^-alkyl)sulfinamoyl each of which is op- 
tionally substituted with one or more substituents independently selected from R^^ or 

25 • -C(0)-R^. -S(0)2-R". -C(0)-NR"R^\ -S(0)2-NR"R", -Ci^-alkyl-C(0)-NR''R^'*; or 

• two substituents selected from R^ R*. R^ and R^ or R^. R^ and R'' attached to 
the same or adjacent atoms together fomi a radical -0-(CH2)i-3-0-; 

R^° and R" Independently represent hydrogen, C,^-alkyl, -C(0)-Ci^-aIkyl, -C(0)-0-C,^lkyl, 
30 carboxy-Ci^lkyl, -C(0)-Ci^-alky!-C{0)OH, -S(0)rCi^lkyl, or aryl; 
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is Ci^alkyl, Ci^alkoxy, Cz^-alkenyl, Ca^alkynyl, Cw,-cycloalkyl, Cg^-cycloalkyl-Ci^ 
alkyl. CM-cydoalkyl-Cz^alkenyl, aryl, aryl-Ci^-alkyl. aryloxy-Ci^-alkyl, aryl-Ca^-alkenyl, het- 
eroaryl, CM-heterocyclyl, heteroaryl-Ci^-alkyl, C3.8-heterocyclyl-Ci^alkyl, heteroaryloxy-Ci^r 
alkyl, carboxy-Ci^-alkyl, carboxy-Cz^alkenyl. Ci^-alkoxy-Ci^-alkyl. Ci^-alkoxy-Ca^-alkenyl, 

5 Ci^-alkyIthio-Ci^alkyl. R^°HN-Ci^alkyl. R^^R^-N-d^-alkyl, R^^R^-N-Ca^alkenyl, R'°R"-N- 
S(0)2-Ci^-aIkyl. R'°R''-N-C(0)-Ci^-alkyl. C,^-alkyl-C(0)-NH-Ci^-alkyi. aryl-C(0)-NH-Ci^- 
alkyl, heteroaryl-C(0)-NH-Ci^lkyl, C3.8-cycloaIkyl-C(0)-NH-Ci^-aikyl, Ci^alkyl-S(0)2-NH- 
C,^-aIkyl, aryl-S(OVNH-Ci^-alkyl, heteroaryl-S(0)2-NH-Ci^-alkyl, or C«-cycloalkyl-S(0)2- 
NH-Ci4-alkyl. each of which Is optionally substituted with one or more substituents inde- 

10 pendently selected from R^^ 

is halogen, cyano, hydroxy, -C(0)-0-Ci^-alkyl, carboxy, -CF3, Ci^alkyl, Ci<-alkoxy, - 
NR'°R". -S(0)2CH3, or -SCOaNHa; 

15 R" and R^* are independently selected from the group consisting of hydrogen, Ci^-alkyl, hy- 
droxy-Ci^lkyl, carboxy-Ci.6-alkyl, aryl, or heteroaryl, each of which is optionally substituted 
with one or more substituents independently selected from R^^; or R"and R^" together with 
the nitrogen to which they are attached fomi a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 

20 selected from nitrogen, oxygen and sulphur, 

P}^ is halogen, cyano, hydroxy, carboxy, -CF3, Ci^-alkyl, -S(0)2CH3, or-S(0)2NH2; 

A is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R^, R° and R^ 

25 

R^, R^and R® are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

• Ci^-alkyl, Cz^-alkenyl. Cz^-alkynyl, Ci^-aIkoxy. Ci.6-alkylthio, Ca-e-alkenylthio, 
alkylamino, C,^-alkyIsulfenyl, -C(0)-0-Ci^alkyl, formyl. -C(0)-Ci^alkyl, 

30 -Ci^-alkyl-C(0)-0-Ci^-alkyl, -C,^aIkyl-0-C(0)-Ci^-alkyl, -NH-C(0)-Ci.6-alkyl, 

-Ci^-alkoxy-Ci^alkyl, -Ci^alkyl-S-Ci^-alkyl, carboxy-Ci^-alkyl, or hydroxy-C,^alkyl, 
each of which is optionally substituted with one or more substituents Independently 
selected from R^®; or 

• aryl, heteroaryl, aryl-Ci^-alkyl, heteroaryl-Ci^-alkyl, aryl-Ci^-alkoxy, heteroaryI-Ci^ 
35 alkoxy. aryl-Ci.6-alkylthio, heteroaryl-Ci^-alkylthio, heteroaryl-thio-Cw-alkyl, het- 



wo 2005/066145 PCT/DK2005/000002 

316 

eroaryl-oxy-Ci^-alkyl, aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-Ci^- 
alkylamino, -C(0)-aryl, or-C(0)-heteroraryl, each of which is optionally substituted 
on the aryl or heteroaryl part with one or more substituents Independently selected 
from R^^; or 

5 • Ca^-cycloalkyl. Ca^-cycloalkenyl. C^-cycloalkylthio, Ca^-cycloalkyl-Ci^-alkyl. Cs^- 
cycloalkenyl-Ci^-alkyl. Ca^-cycloalkyl-Ci^-alkoxy, Ca^cycloalkyl-Ci^-alkylthio, each 
of which is optionally substituted on the cycloalkyi part with one or more substituents 
independently selected from R^®; or 

• Ca^-heterocyclyl, Cs^-heterocyclyl-Ci^-alkyl, Ca^-heterocyclyl-Ci^-alkylthio, Cg^- 
10 heterocyclylthio, Ca^heterocydyl-amino-Ci^-alkyl, or -C(0>-C3^-heterocyclyl, each 

of which is optionally substituted with one or more substituents independently se- 
lected from R^®; or 

• -NR^'R^. -Ci^-alkyl-NR'^R^, -Ca^alkenyl-NR'^R^. -Ci^-alkyl-S-R^, -Ci-6-alkyl- 
S(0)-R^\ -Ci^-alkyl-S(0)2-R^\ -S(0)2-R^ or -S(0)2-NR''R^^ wherein each alky! part 

15 may be substituted with one or more substituents independently selected from R^; or 

• .C(0)NR^R^, -Ci^-alkyl-C(0)NR^R^ -Ci^-alkyl-NH-NR^R^ 
-Ci^lkyl-NH-C(0)-Ci^alkyl-NR^R^, each optionally substituted with one or more 
substituents independently selected from R^; or 



20 two of R^. R® and R^ can be taken together to fonm a C2^-alkylene bridge; the Ca^-alkylene 
bridge is optionally substituted with one or more substituents independently selected from 



R^^ R^^, and R^^are independently Ci-e-alkyI, halogen, nitro, cyano, hydroxy, carboxy, oxo, 
25 -CF3. cart)Oxy-Ci^alkyl, hydroxy-Ci^alkyl, -Ci.6-alkyl-C(0)-0-Ci^alkyK 

-C1^-alkyl-C(0)-NR'^R2^ -C(0)«0-Ci^alkyl, -C(0)-Ci^-alkyl-C(0)-Ci^-alkyl. -NR^^R^", 
-NHS(0)2Ci^-alkyl. -C(0)NR''R'^ -S(0)2Ci^-aIkyl, or-S(0)2NR^'R^; 

R^^and R^° Independently represent hydrogen, Ci^-alkyl, hydroxy-Ci^-alkyl, carboxy-Ci^ 
30 alkyi, aryl, heteroaryl, Cs^-heterocyclyl, aryl-Ci_6-alkyl, C3^-heterocyclyl-Ci.6-alkyl, 

-C(0)-0-Ci^alkyl, -Ci^-alkyl-C(0)-0-Ci^-alkyl, -Ci^-aIkyl-NR^R^. or "S(0)2-Ci^alkyl, each 
of which is optionally substituted with one or more substituents independently selected from 
R^^ or R^® and R^ together with the nitrogen to which they are attached fomn a 3 to 8 mem- 
bered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing 
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one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic 
ring is optionally substituted with one or more substituents independently selected from R^"*; 

Is selected from 

5 • Ci^alkyl. Ca^alkenyl , carboxy-Ci^-alkyl, Ci^alkylamiho-Ci^-alkyl or hydroxy-Ci^ 
alkyi, "Ci_6-alkyl-NR^R^^; or 
• aryl. heteroaryl, aryl-Ci^-alkyl, or heteroaryl-Ci^-alkyl, wherein the aryl or heteroaryl 
part is optionally substituted with one or more substituents independently selected 
from R^"^; or 

10 • Cw-cycloalkyl, Cs^-cydoalkenyl, Ca^-cycloalkyl-Ci^-alkyl, CM-cycloalkenyl-Ci^-alkyl; 

R^ and R^are independently selected from hydrogen, Ci^-alkyl, carboxy-Ci^-alkyl, 
-Ci^-alkyI-C(0)-0-Ci^-alkyl. -C(OK)-Ci^-alkyl, -Ci.6-alkyl-S(0)2-Ci^-alkyl. Ca^-cycloalkyl. 
aryl, or heteroaryl; or R^^ and R^ together with the nitrogen to which they are attached form 
15 a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring option- 
ally containing one or two further heteroatoms selected from nitrogen, oxygen and sulphur, 
the heterocyclic ring is optionally substituted with one or more substituents independently 
selected from R^"^; 

20 R^"^ is halogen, nitro, cyano, hydroxy, cart)Oxy, oxo. -CFa, Ci.6-alkyl. hydroxy-Ci^alkyl, car- 
boxy-Ci^-alkyl, -C(0)-Ci^-alkyI, -CCO^Ca^-cycloalkyl, -C{0)-aryl. -C(0)-heteroaryl, -C(0)- 
Ca^-heterocyclyl -C(0)-0-Ci^-alkyl. -Ci^-alkyl-C(0)-0-Ci^-alkyl, aryl. heteroaryl, aryl-Ci^- 
alkyl, heteroaryl-Ci^-alkyl, Cs^-cycloalkyl, Ca^-heterocyclyl, Cs^-cycloalkyl-Ci^-alkyl, C^^- 
heterocyclyl-Ci^-alkyl, -Ci^-alkyl-C(0)-C3^-heterocyclyl. -C(0>-0-Ci^-alkyl-aryl, 

25 -NH-S(0)2R^®, or -S(0)iR^®, wherein each cyclic moiety is optionally substituted with one or 
more substituents independently selected from R^; 

R^^ and are independently Ci^-alky1, halogen, nitro, cyano, hydroxy, -C(0)-0-Ci^-alkyl, 
carboxy, -Ci^-alkyl-C{0)-0-Ci^-alkyl. carboxy-Ci^-alkyl, -CF3, -S(0)2CH3, or-S(0)2NH2; 

30 

R2^ is Ci^alkyl. cariDoxy-Ci^-alkyl, -Ci^alkyl-C(0)-0-Ci^-alkyl, Cs^-cycloalkyl, aryl, aryl- 
Ci^alkyl, heteroaryl optionally substituted with Ci-6-alkyl, -NH2, or-N(CH3)2; 

R^ is halogen, nitro, Q^ano, hydroxy, cart)Oxy, 0x0, -CF3. Ci^-alkyl, or Ci^-alkoxy; 

35 
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as well as any salt hereof wHh a pharmaceutically acceptable add or base, or any optical 
Isomer or mixture of optical Isomers, including a racemic mixture, or any tautomeric fonns. 

2. A compound according to claim 1 wherein is Ca^-cycloallcyl, Ca^-cydoalkenyl, indanyl, 
5 tetrahydrofuryl, tetrahydrottiiofuryl, tetrahydroUiienyl, tetrahydropyranyl, tetrahy- 

droUniopyranyl, 1 ,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyn^olidinyl, morpholinyl, or piperazlnyl, 
each of which is optionally substituted witii one or more substituents R^, R"*. R^and R®. 

3. A compound according to any one of the daims 1 to 2 wherein R^ is cydopropyl, cyclobu- 
tyi, cydopentyl, cyclohexyl, cydohexenyl. cydoheptyl, cydoheptenyl, cydooctyl, bicy- 

10 clo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl. norbonyl, norcaryl, adamantyl, indanyl. tetrahy- 
drofuryl. tetrahydrothiofuryl, tetrahydrotiiienyl. tetrahydropyranyl, tetrahydrothiopyranyl, 1,4- 
dioxanyl. 1.3-dioxanyl, piperidyl, pyn^olidinyl, morpholinyl, or piperazlnyl, each of which is op- 
tionally substituted with one or more substituents R^, R"*, R^and R^. 

4. A compound according to claim 3 wherein R^ is cydopropyl. cydobutyl, cydopentyl. cyclo- 
15 hexyl, cydohexenyl, cydoheptyl, bicydo[3.2.11octyI, bicydo[2.2.1]heptyl. adamantyl, indanyl. 

tetrahydrofuryl, tetrahydrotiiienyl, tetrahydropyranyl. tetrahydrottiiopyranyl. piperidyl, pynrolid- 
inyl, morpholinyl, or piperazlnyl, each of which is optionally substituted with one or more sub- 
stituentsR^R^R^andR^ 

5. A compound according to claim 4 wherein R'' is cydopentyl, cyclohexyl, cydohexenyl. 
20 cydoheptyl. bicyclo[2.2.1]heptyl, teti-ahydrofuryl, tetrahydroUiienyl. teti^ahydropyranyl, tetra- 
hydrothiopyranyl, piperidyl, pynrolidinyl, morpholinyl, or piperazlnyl, each of which is option- 
ally substituted with one or more substituents R^, R^, R^and R^ 

6. A compound according to daim 5 wherein R^ is selected from 




25 7. A compound according to claim 6 wherein R^ is selected from 
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or 




8. A compound according to claim 7 wherein is selected from 









or 




9. A compound according to claim 8 wherein is selected from 





N 




or 




10. A compound according to claim 9 wherein R^ is selected from 




rV 



N 




or 




1 1. A compound according to claim 10 wherein R^ is 




10 12. A compound according to claim 10 wherein R^ is 




13. A compound according to claim 10 wherein R^ is 
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14. A compound according to any one of the claims 1 to 1 3 wlierein is Ca^s-cycloalkyl, 
CM-(ycloallcenyl, tetfahydrofuryl, tetraliydrothlofuryl, tetrahydrothienyl, tetrahydropyranyl, 
tetrahydrothlopyranyl, 1,4-dioxanyl, 1,3-dloxanyl, piperidyl, pyrrolidlnyl. morpholinyl. or 
piperazinyl, each of which is optionally substituted with one or more substituents R^, R^ 

5 and R^. 

15. A compound according to claim 14 wherein R^ is cyclopropyl, cydobutyl, cyciopentyl, 
cydohexyl, (yclohexenyl, cydoheptyl, cydoheptenyl, cydooctyl, bicyclo[3.2.1]octyl, bicy- 
do[2.2.1lheptyl, norpinyl, norbonyl, norcaryl, adamantyl, tetrahydrofuryl, tetrahydrothiofuryl, 
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyi, 1.4-dioxanyl, 1,3-dioxanyl, 

10 piperidyl, pynroildinyl, morpholinyl, or piperazinyl, each of which is optionally substituted with 
one or more substituents R^, R'\ R^and R^. 

16. A compound according to daim 15 wherein R^ is cyclopropyl, cydobutyl, cydopentyl, 
cydohexyl, cydohexenyl, blcyclo[3.2.1]octyl. blcydoI2.2.1]heptyl, adamantyl, tetrahydrofuryl. 
tetrahydrothienyl. tetrahydropyranyl, tetrahydrothiopyranyi, piperidyl, pyn-olidinyl, morpholinyl, 

15 or piperazinyl. each of which is optionally substituted with one or more substituents R^, R^\ 
R^and R^. 

17. A compound according to daim 16 wherein R^ is cydopentyl, cydohexyl, cydohexenyl, 
bicydo[2.2.1]heptyl. tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 
drothiopyranyi, piperidyl, pyrrolidlnyl, morpholinyl, or piperazinyl, each of which is optionally 

20 substituted with one or more substituents R^", R^\ R^ and R^. 

18. A compound according to daim 17 wherein R^ is seleded from 




19. A compound accoreling to claim 18 wherein R' Is selected from 
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20. A compound according to claim 19 wherein is selected from 




or 





^32 






.31 





or 




21. A compound according to claim 20 wherein is selected from 





or 



.32 





22. A compound according to claim 21 wherein R^ is selected from 




-.31 



^32 




or 




23. A compound according to claim 22 wherein R^ is 




10 24. A compound according to claim 22 wherein R^ is 



^31 




25. A compound according to claim 22 wherein R^ is 
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26. A compound according to any one of the claims 1 to 25 wherein and are both 
cydohexyl. 



27. A compound according to any one of the claims 1 to 25 wherein R^ Is / 
and R^ is cydohexyl. 

28. A compound according to any one of the daims 1 to 27 wherein R^ R*, R^ R^ R^°, 
R^^and R^ are independently selected from the group consisting of 

• halogen, oxo, cyano, hydroxy, carboxy, -CF3; or 

• -NR^^R^^or 

• Ci^-alkyl, Ca-s-alkenyl, Ca^-cydoalkyl, Cs^-cycloalkyl-Ci^-alkyl, aryl, aryl-Ci^-alkyl, 
Ci^-alkoxy, Ca^-cycloalkyl-Ci^-alkoxy, aryl-Ci^-alkoxy, Ci^alkylthio. arylthio, 
-C(0)-0-Ci^-alkyl, or Ci^-alkyl-C(0)-0-Ci^alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^ or 

• -C(0)-R2^ -S(0)2-R^^ .C(0)-NR'^R'^ -S(0)2^NR'^R'\ -Ci^-alkyl-C(0)-NR^^R^^ or 
two substituents selected from R^ R^ R^and R® or R^, R^and R^ attached to the 
same or adjacent atoms together fonn a radical -0-(CH2)i-3-0-. 

29. A compound according to claim 28 wherein R^ R'*, R^ R®, R^, R^and R^ are inde- 
pendently selected from the group consisting of 

• halogen, 0x0, -CF3; or 

• -NR^°R^^ or 

• Ci^-alkyl, Ca^-cycloalkyl, Ci.6-alkoxy, Ci-e-alkylthio. aryl, aryl-Ci^-alkyl, arylthio, 
-C{0>O-Ci^-alkyl, or Ci^-alkyl-C(0>-0-Ci^alkyl, each of which is optionally sub- 
stituted with one or more substituents independently selected from R^^; or 

• -C(0)-R^, -SCOVNR^^R^'* or -S(0)2-R^; or 

two substituents selected from R^ R*. R^and R^ or R^, R^and R^ attached to the 
same or adjacent atoms together fomn a radical -0-(CH2)i-3-0-. 

30. A compound according to claim 29 wherein R^ R"*, R^ R^ R^, R^\ R^^ and R^ are inde- 
pendently selected from the group consisting of 

• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, cydopropyl, cyclobutyl, cydopen- 
tyl, cydohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy. ethoxy, propoxy. 
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phenylthk), -C(0)-O-CH3, or-C(0)-0-CH2CH3, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^ or 
. -C(0)-R^, -S(0)rNR"R''' or -S(0)2-R^^: or 
two substituents selected from R', R\ R^and R* or R^, R'\ R^and R^ attached to the 
5 same or adjacent atoms together fonm a radical -O-{CH2)i^-0-. 

31. A compound according to claim 30 wherein R^ R^ R^ R^ R^. R^\ R^and R^ are inde- 
pendently selected from the group consisting of 

• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, cydopropyl, ordobutyl, cyclopen- 
10 tyl, cydohexyl, phenyl, naphtyl, ben^, phenyl-ethyl, methoxy, ethoxy, propoxy, 

phenylthio, -C(0)-0-CH3, or -C(0)-0-CH2CH3, each of which is optionally substi- 
tuted with one or more substituents independently selected from R"; or 
. -C(0)-R'^,-S(0)2-NR^'R'* or-S(0)2-R^. 

32. A compound according to daim 31 wherein R*. R^ R^ R', R", R'\ R'^and R'' are inde- 
15 pendently seleded from the group consisting of F, CI, -CF3, methyl, ethyl, propyl, Isopropyl, 

butyl, ferf-butyl. methoxy, ethoxy, propoxy, -C(0)-R=^, -S(0)2-NR"R^'* or -S(0)2-R^. 

33. A compound according to daim 29 wherein R^, R^ R^ R^, R**, R^\ R^and R^ are inde- 
pendently seleded from Ci^allcyl, Ce-alkoxy, -S(0)2-R" or -C(0)-R^. 

34. A compound according to any one of the daims 1 to 33 wherein R^° and R" Independ- 
20 ently represent hydrogen, methyl, ethyl, propyl, -C(0)-CH3, -C(0>-CH2CH3. -CHzCCOpH, 

-CH2CH2C(0)OH, -C(0)-CH2-C(0)0H, -C(0)-CH2CH2-C(0)OH, -S(0)2CH3, or phenyl. 

35. A compound according to daim 34 wherein R^" and R" independently represent hydro- 
gen, methyl, ethyl, -C(0)-CH3, -CH2C(0)0H, -C{0)-CH2-C(0)0H. -S(0)2CH3, or phenyl. 

36. A compound according to daim 35 wherein R'° and R" independently represent hydro- 
25 gen, methyl, ethyl, or phenyl. 

37. A compound according to any one of the daims 1 to 36 wherein R^ is Ci.6-alkyl, C1.6- 
alkoxy, C2^lkenyl. Cz-e-alkynyl, C3.8-cydoalkyt, Cs^-cycloalkyl-Ci^-alkyl, aryl, aryl-Ci^alkyl, 
aryt-Cz-e-alkenyl, heteroaryl, heteroaiyl-Ci^-a!kyl. carboxy-Ci.6-alkyl, Ci.6-alkoxy-Ci^-alkyl, Ci. 
6-alkylthlo-Ci.6-alkyl, R^^HN-Ce-alkyl, R'*»R"N-Ci^lkyl, R'''R"N-S(0)2-Ci.6-alkyl. or 

30 R"R^^N-C(0)-Ci.8-alkyl, each of which is optionally substituted with one or more substituents 
independently seleded from R^'. 

38. A compound according to daim 37 wherein R" is Ci.e-alkyl, Ci.«-alkoxy, Cs^-cydoalkyl, 
C3.8-cyctoalkyl-Ci.e-alkyl, aryl-Ca^lkenyl, aryl, heteroaryl. heteroaryl-Ci^-alkyl, carboxy-Ci.6r 
alkyl, carboxy-C,.8-alkyl, Ci.6-alkoxy-Ci.8-alkyl, R^^HN-C^ralkyi, R'°R"N-C,.6-alkyl, R^<>R^^N- 
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S(0)2-Ci^-alkyl, or R^°R^^N-C(0)-Ci^alkyl, each of which is optionally substituted with one 
or more substituents independently selected from R^^. 

39. A compound according to daim 38 wherein R^ is Ci-6-alkyl. Ci^-alkoxy, Cs^-cycloalkyl. 
Cs^-cycloalkyl-Ci^alkyl. aryl, heteroaryl-Ci^-alkyl, aryl-Ci^-alkyl, Ci^-alkoxy-Ci^-alkyl, car- 

5 boxy-Ci^alkyl, or heteroaryl, each of which Is optionally substituted with one or more sub- 
stituents independently selected from R''^. 

40. A compound according to claim 39 wherein R^^ is methyl, ethyl, propyl, n-butyl. isobutyl, 
1,1.1-trifluoroethyl. cyclopropyl, cyclopentyl, cyclopropylmethyl, phenyl, pyridyl, thiophene, 
imidazole, or thiazole, each of which is optionally substituted with one or more substituents 

1 0 independently selected from R^^. 

41. A compound according to claim 40 wherein R^^ is methyl, ethyl, propyl, n-butyt, isobutyl, 
1,1,1-trifluoroethyl, cyclopropyl, cyclopentyl, cyclopropylmethyl, phenyl, or pyridyl, thiophene, 
imidazole, or thiazole. 

42. A compound according to anyone of the claims 1 to 41 wherein R^^ is halogen, <yano, 
1 5 hydroxy, carboxy, -CF3, or Ci^-alkyl. 

43. A compound according to claim 42 wherein R^^ is halogen, cyano, hydroxy, carboxy, 
-CF3, methoxy, methyl, ethyl or propyl. 

44. A compound according to claim 43 wherein R^^ is halogen, carboxy, methyl, ethyl or pro- 
pyl. 

20 45. A compound according to any one of the claims 1 to 44 wherein R''^ and R^"^ are inde- 
pendently selected from the group consisting of hydrogen, Ci^alkyl, hydroxy-Ci.6-alkyl, car- 
boxy-Ci^-alkyl, phenyl, or naphtyl, each of which is optionally substituted with one or more 
substituents independently selected from R^^; or R^^and R^"* together with the nitrogen to 
which they are attached forni a 3 to 8 membered heterocyclic ring with the said nitrogen 

25 atom, the heterocyclic ring optionally containing one or two further heteroatoms selected 
from nitrogen, oxygen and sulphur. 

46. A compound according to claim 45 wherein R^^ and R^"^ are independently selected from 
the group consisting of hydrogen, metiiyl, ethyl, propyl, hydroxy-methyl, hydroxy-ethyl, car- 
boxy-metinyl, carboxy-ethyl, phenyl, or naphtyl, each of which is optionally substituted with 
30 one or more substituents independently selected from R^®; or R^^ and R^"* togetiier with the 
nitrogen to which they are attached fomn a 3 to 8 membered heterocyclic ring with the said 
nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms se- 
lected from nitrogen, oxygen and sulphur. 
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47. A compound according to claim 46 wherein R^^ and R^^ are independently selected from 
the group consisting of hydrogen, methyl, ethyl, propyl, or phenyl, each of which is optionally 
substituted with one or more substituents independently selected from R^^. 

48. A compound according to any one of the claims 1 to 46 wherein R^^ Is halogen, cyano, 
5 hydroxy, carboxy, -CF3. metiiyl, ethyl, or propyl. 

49. A compound according to claim 48 wherein R^^ is halogen, hydroxy, carboxy, -CF3. 
methyl, or ethyl. 

50. A compound according to any one of the claims 1 to 49 wherein A is thiazolyl, thiadia- 
zolyl, pyrazinyl. pyridyl, benzothiazolyl, 5.6-dihydro-4H-cyclopentathiazolyl, 4,5.6.7- 

10 tetrahydro-benzothiazolo-pyridyl, 6,7-dihydroi)yranotiiiazolyl, or 4,5,6,7- 

tetrahydrobenzothlazolyl optionally substituted with one or more substituents independentiy 
selected from R^, R® and R^ 

51. A compound according to daim 50 wherein A is 



15 52. A compound according to claim 50 wherein A is thiazolyl or thiadlazofyl optionally substi- 
tuted with one or more substituents independently selected from R^, R® and R®. 
53. A compound according to claim 52 wherein A is thiazolyl, 1,2,4-thiadiazolyl, or 1.3,4- 
thiadiazolyl, optionally substituted witii one or more substituents Independently selected from 
R^R«andR^ 

20 54. A compound according to claim 53 wherein A is 





55. A compound according to claim 54 wherein A is 




56. A compound according to claim 55 wherein A is 



25 
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57. A compound according to any one of the claims 1 to 56 wherein R^, and R^ are Inde- 
pendently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

• Ci^-alkyl, C2-6-alkenyl, Ci^-alkoxy, Ci^-alkylthio, Ci^-alkylamino, Ci^-alkylsulfenyl, 
5 -C(0)-0-Ci^-alkyl, «C(0)-Ci^-alkyl, -Ci^-alkyl-C(0)-0-Ci^-alkyl. 

-Ci^-alkyl-0-C(0)-Ci^-alkyl, -NH-C(0)-Ci^alkyl. -Ci^alkoxy-Ci^alkyl. 
-Ci^-alkyl-S-Ci^-alkyl, Ca^-cycloalkyl-Ci^-alkyl, Cs^-cycloalkyl-Ct^alkoxy, C^^- 
cycloalkyl-Ci^-alkylthio each of which is optionally substituted with one or more sub- 
stituents Independently selected from R^®; or 
10 • aryl, heteroaryl. aryl-Ci^-alkyl, heteroaryl-Ci^-alkyl, aryl-Ci^alkoxy, heteroaryl-Ci^- 
alkoxy, heteroaryl-thlo-Ci^-alkyl, aryloxy, heteroaryloxy, heteroarylthio, each of which 
Is optfonally substituted on the aryl or heteroaryl part with one or more substituents 
independently selected from R^^; or 

• Cs^-cycloalkyl, Ca^ydoalkenyl. Ca^-cydoalkyl-Ci^alkyf, (Wcycloalkenyl-Ci^-alkyl, 
1 5 each of which is optionally substituted on the cycloalkyi part with one or more sub- 
stituents independently selected from R^®; or 

• Cs^-heterocyclyl, Ca^-heterocyclyl-Ci^alkyl, Ca^heterocyclylthio, or -C(0)-C3^- 
heterocyclyl, each of which is optionally substituted with one or more substituents In- 
dependently selected from R^^; or 

20 • -NR^^R^^ -Ci^-alkyl-NR^^R^^ -Ci^-alkyl-S-R^, -Ci^alkyl-S(0)-R2\ -Ci^alkyl-S(0)2- 
R^, -S(0)2-R^ or -S(0)rNR^®R^, wherein each alkyi part may be substituted with 
one or more substituents independently selected from R^; or 

• -C(0)NR^R2^ -Ci^-alkyl-C(0)NR^R2^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

25 two of R^, R^ and R^ can be taken together to fonn a C2^-alkylene bridge. 

58. A compound according to claim 57 wherein R^, R° and R® are Independently selected 
from 

• halogen, carboxy, cyano, or -CF3; or 

• Ci^-alkyl, C2-6-alkenyl, Ci^e-alkoxy, Ci.8-alkylthio, -C(0)-0-Ci^-aIkyl, -C(0)-Ci^alkyl, 
30 -Ci^-alkyl-C(0)-0-Ci^-alkyl, -Ci^alkyl-0-C(0)-Ci^-alkyl, -Ci^alkoxy-Ci-e-alkyl, C^- 

cydoalkyl-Ci^-alkyl, each of which Is optionally substituted with one or more substitu- 
ents Independently selected from R^®; or 

• aryl, heteroaryl, aryl-Ci^-alkyl, heteroaryl-Ci^-alkyl, each of which is optionally substi- 
tuted on the aryl or heteroaryl part with one or more substituents independently se- 

35 lected from R^^; or 
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• Ca^ydoalkyl, C«-cyctoallcyI-Ci^alkyl. of which is optionally substituted on the 
cycloaikyi part with one or more substituents independently selected from R^^; or 

• Cw-heterocyclyl, (W-heteroqrclyl-Ci^-alkyl, or -C(0>.C3^heterocyclyl, each of which 
is optionally substituted with one or more substituents independently selected from 

5 R"; or 

• -NR^^R^^ -Ci^ralkyl-NR^^R^o, -S(0)rR^^ or -S(0)2-NR^^r2°. wherein each alkyi part 
may be substituted with one or more substituents independently selected from R^; or 

• -C(0)NR^R^, -Ci^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

10 two of R^ R® and R® can be taken together to form a C2^alkylene bridge. 

59. A compound according to claim 58 wherein R^, R® and R® are Independently selected 
from 

• halogen, carboxy or -CF3; or 

• Ci^-alkyl, Ci^-alkoxy, Ci^alkylthio, -Ct^alkyl-C(0)-C>-Ci^alkyl, 

1 5 -Ci^alkyl-0-C(0)-Ci^-alkyl or -C(0)-0-Ci-6-aikyl, each of which is optionally substi- 

tuted with one or more substituents independently selected from R^®; or 

• phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, and 
wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 
with one or more substituents independently selected from R^^; or 

20 • cyclopropyl, cyclobutyl, cyclopentyl, or cydohexyl, each of which is optionally substi- 
tuted on the cycloalkyi part with one or more substituents independently selected 
from R^®; or 

• pynrolidinyl, piperidyl, piperazinyl, or morpholinyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^; or 

25 • -C(0)NR^R^,-S(0)rR^^or-S(0)rNR^®R=^;or 

two of R^, R® and R^ can be taken together to fonm a C2^-alkylene bridge. 

60. A compound according to claim 59 wherein R^, R® and R® are independently selected 
from halogen, carboxy. -CF3. -S-CH3, -S-CH2CH3, -S-CH2CH2CH3, methyl, ethyl, propyl, iso- 
propyl, butyl, fe/t-butyl, methoxy, ethoxy, -CH2-C(0)-0-CH3, -CH2-C(0)-0-CH2CH3, 

30 -CH2CH2-C(0)-0-CH3, -CH2CHrC(0)-0-CH2CH3, -CH2-0-C(0)-CH3. -CH2-0-C(0)-CH2CH3, 
-CH2CHrO-C(0)-CH3. -CHzCHz-O-CCO^CHaCHa. -C(0)-0-CH3, -C(0)-0-CH2CH3. each of 
which is optionally substituted with one or more substituents independently selected from 
R**^; or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted 
on the heteroaryl part with one or more substituents independently selected from R^^. or pyr- 
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rolidinyl, piperidyl, piperazinyl, or morpholinyl, each of which Is optionally substituted with one 
or more substituents independently selected from R''^, or-S(0)2-R^. 

61. A compound according to claim 60 wherein R^, R® and R^ are independently selected 
from CI, F. Br, -CF3. -S-CH3, -S-CHzCHs, -S-CH2CH2CH3, methyl, ethyl, methoxy, ethoxy. 

5 -CH2-C(0)-0-CH2CH3, -C(0)-0-CH3. or -C(0)-0-CH2CH3, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^®; or heteroarylthio, 
wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the heteroaryl part 
with one or more substituents independently selected from R^^, or pyrrolidinyl. piperidyl, 
piperazinyl, or morpholinyl, each of which is optionally substituted with one or more substitu- 

10 ents independently selected from R^®. 

62. A compound according to any one of the claims 1 to 61 wherein R^^, R^^, and R^^are in- 
dependently Ci^-alkyl, halogen, hydroxy. 0x0, carboxy, -CF3, carboxy-Ci^-alkyI, hy- 
droxy-Ci^-alkyl, -Ci^-alkyl-C(0)-0-Ci^-alkyl, -C(0)-0-Ci^-alkyl, -NR^^R^, -C(0)NR'®R^°or 
-S{0)2-Ci^-alkyl. 

15 63. A compound according to claim 62 wherein R^^, R^^ and R^® are independently methyl, 
ethyl, propyl, halogen, hydroxy, 0x0. carboxy, -CF3, carboxy-methyl, carboxy-ethyl, carboxy- 
propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH2-C(OVO-CH3, 
-CH2-C(0)-0-CH2CH3. -CH2CH2-C(0)-0-CH3, -CHgCHz-CCOVO-CHgCHa. -C(0)-0-CH3, 
"C{0)-0-CH2CH3, -C(0)-0-CH2CH2CH3, or-S(0)2CH3. 

20 64. A compound according to claim 63 wherein R^®, R^^, and R^^ are independently methyl, 
ethyl, propyl, halogen, 0x0, carboxy, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH2-C(0)-0-CH3, -CH2-C(0)-0-CH2CH3, 
-CH2CH2-C(0)-0-CH3, -CH2CH2-C(0)-0-CH2CH3. -C(0)-0-CH3, -C(0)-0-CH2CH3, 
-C(0)-0-CH2CH2CH3, or-S(0)2CH3. 

25 65. A compound according to claim 62 wherein R^^ R^^ and R^^are independently 
Ci^-alkyl, carboxy, -NR^'R'^ -C(0)-0-Ci_6-alkyl or -C(0)NR''R'^ 
66. A compound according to any one of the claims 1 to 65 wherein R^^and R^ independ- 
ently represent hydrogen, Ci^-alkyl, hydroxy-Ci^-alkyl. carboxy-Ci^-alkyl, phenyl, naphtyl, 
C3^-heterocyclyl, phenyl-Ci-6-alkyl, C3^-heterocyclyl-Ci^-alkyl, -C(0)-0-Ci^-alkyl, 

30 -Ci^-alkyl-C(0)-0-Ci^-alkyl, -Ci^-alkyl-NR^R^ or -S(0)2-Ci^-alkyl, each of which is option- 
ally substituted with one or more substituents independently selected from R^"^; or R^^ and 
R^ together with the nitrogen to which they are attached form a 3 to 8 membered heterocyc- 
lic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or two fur- 
ther heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is option- 

35 ally substituted with one or more substituents independently selected from R^^. 
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67. A compound according to claim 66 wherein R^^and independently represent liydro- 
gen, methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, 
hydroxy-ethyl, hydroxy-propyl, phenyl, phenyl-Ci-6-alkyl, Cs^heterocyclyl-Ci^alkyl, 
-C(0)-OCi^-a!kyl, -Ci^-alkyl-C(0)-0-Ci^-alkyl, -Ci^-alkyl-NR^R^, or naphtyl, or R^^ and 
R^ together with the nitrogen to which they are attached fomn a 3 to 8 membered heterocyc- 
lic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or two fur- 
ther heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is option- 
ally substituted with one or more substituents independently selected from R^'*. 

68. A compound according to claim 66 wherein R^^and R^ independently represent hydro- 
gen, Ci^-alkyl, or R^® and R^ together with the nitrogen to which they are attached form a 3 
to 8 membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally 
containing one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the 
heterocyclic ring is optionally substituted with one or more substituents independently se- 
lected from R^^ 

69. A compound according to claim 68 wherein R^® and R^° independently represent hydro- 
gen, methyl, ethyl, or propyl, or R^® and R^ together with the nitrogen to which they are at- 
tached form a 3 to 8 membered heterocyclic ring with the said nitrogen atom, wherein the 
heterocyclic ring is pynrolidyl, piperidyl, piperazinyl, homopiperazinyl, or morpholinyl, the het- 
erocyclic ring is optionally substituted with one or more substituents independently selected 
from R2^ 

70. A compound according to any one of the claims 1 to 69 wherein R^^ is selected from 
Ci^-alkyl, carboxy-Ci^-alkyl, -Ci^-alkyl-NR^R^^or hydroxy-Ci^-alkyl; or 
phenyl, naphtyl, or phenyl-Ci-6-alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R^"*; or 
Cs^-cycloalkyl, or C3^-cycIoalkyI-Ci.6-alkyl. 

A compound according to claim 70 wherein R^^ is selected from 

methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, ciarboxy-propyl, hydroxy-methyl, 
hydroxy-ethyl, hydroxy-propyl; or 

phenyl, naphtyl, or phenyl-Ci^alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R^*; or 
Ca^-cycloalkyl, or Ca^-cycloalkyl-Ci^-alkyl. 
A compound according to daim 71 wherein R^^ is selected from 
methyl, ethyl, carboxy-methyl, carboxy-ethyl, cariroxy-propyl,; or 
phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R^"^. 



71. 



72 
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73. A compound according to any one of the claims 1 to 72 wherein and R^are inde- 
pendently selected from hydrogen, Ci-g-alkyl, carboxy-Ci-e-alkyl, -Ci^alkyl-C{0)-0-Ci^alkyl, 
"C(0)0-Ci^-a!kyl, Ca^-cydoalkyl, phenyl, naphtyl, or R^ and R^ together with the nitrogen 
to which they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen 

5 atom, the heterocyclic ring optionally containing one or two further heteroatoms selected 
from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally substituted with one or 
more substituents independently selected from R^^ 

74. A compound according to claim 73 wherein R^ and R^are independently selected from 
hydrogen, methyl, ethyl, propyl, butyl, carboxymethyl, carboxyethyl, carboxypropyl, cyclopro- 

10 pyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, naphtyl, or R^ and R^^ together 
with the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with 
the said nitrogen atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, ho- 
mopiperazinyl, or morpholinyl. the heterocyclic ring is optionally substituted with one or more 
substituents independently selected from R^"*. 

15 75. A compound according to daim 74 wherein R^ and R^^ together with the nitrogen to 
which they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen 
atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, homopiperazinyl, or 
morpholinyl, the heterocyclic ring is optionally substituted with one or more substituents in- 
dependently selected from R^^. 

20 76. A compound according to any one of the claims 1 to 75 wherein R^"* is halogen, hydroxy, 
carboxy, oxo, -CF3, Ci^-alkyl, hydroxy-Ci_6-alkyl, carboxy-Ci.6-alkyl, -C(0)-Ci^-alkyl, 
-C(0)-OCi^-alkyl, -Ci^-alkyl-C(0)-0-Ci^alkyl, aryl, heteroaryl, aryl-Ci^-alkyl, heteroaryl-Ci. 
6-alkyl, Cs^-cycloalkyl, Ca^-heterocyclyl, Ca-s-cycloalkyl-Ci^alkyl, Ca-e-heterocyclyl-d^-alkyl, 
-C(0)-0-Ci^"alkyl-aryl. or -S(0)2R^, wherein aryl is phenyl or naphtyl, and heteroaryl is 

25 pyridyl or pyrimidyl, and wherein each cydic moiety is optionally substituted with one or more 
substituents independently selected from R^. 

77. A compound according to claim 76 wherein R^"* is halogen, hydroxy, cariDoxy, 0x0, -CF3, 
Ci^-alkyl. hydroxy-Ci^-alkyl, carboxy-Ci^-alkyl, "C(0>"Ci^alkyl, -CCO^O-Ci^-alkyl, aryl, 
heteroaryl, aryI-Ci^-alkyl. heteroaryl-Ci^-alkyl, Ca-s-cycloalkyI, Cs^-heterocyclyl, C3.8- 

30 cydoalkyl-Ci^alkyl, Ca-e-heterocyclyl-Ci^-alkyl, or -S(0)2R^, wherein aryl is phenyl or 
naphtyl. and heteroaryl is pyridyl or pyrimidyl, and wherein each cyclic moiety is optionally 
substituted with one or more substituents independently selected from R^. 

78. A compound according to claim 77 wherein R^"* is halogen, carboxy, 0x0, -CF3, Ci^-alkyl, 
carbo)Q(-Ci_6-alkyl, -C(0)-Ci^-alkyl, -C(0)-0-Ci^-alkyl, aryl, aryl-Ci^-alkyl, Cs^K^ycloalkyl, 

35 Ca-a-heterocydyl, Ca^-heterocyclyl-Ci^-alkyl, or -S(0)2R^, wherein aryl is phenyl or naphtyl, 
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and wherein each cyclic moiety is optionally substituted with one or more substituents inde- 
pendently selected from R^. 

79. A compound according to claim 78 wherein R^"* Is carboxy, oxo, Ci^-alkyl. carboxy-Ci^ 
alkyi, -C(0)-0-Ci^-alkyl. aryl. aryI«Ci^alkyl, C^s-cycloalkyl, Cs^heterocyclyl, W 
heterocyclyl-Ci^-alkyl, or-S(0)2R^. wherein aryl is phenyl or naphtyl, and wherein each cy- 
clic moiety is optionally substituted with one or more substituents independently selected 
from R^. 

80. A compound according to any one of the claims 1 to 79 wherein R^^ and R^^ are 
independently Ci^alkyl, halogen, hydroxy, carboxy, or -CF3. 

81. A compound according to claim 80 wherein R^ and R^^ are independently methyl, ethyl, 
propyl, halogen, hydroxy, carboxy, or-CFa. 

82. A compound according to any one of the claims 1 to 81 wherein R^ is Ci^-alkyl, -Ci^ 
alkyl-C(0)-0-Ci^-alkyl, phenyl, phenyl-Ci^-alkyl, heteroaryl optionally substituted with 
alkyi or -N{CH3)2. wherein heteroaryl is imidazolyl, pyridyl or pyrimidyl. 

83. A compound according to claim 82 wherein R^^ is Ci^-alkyl, -Ci^-alkyl-C(0)-0-Ci.6-alkyl, 
or-N(CH3)2. 

84. A compound according to any one of the claims 1 to 83 wherein R^^ is halogen, carboxy, 
-CPs, C,^-alkyl. or Ci^-alkoxy. 
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